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GENERAL 


78-2751. Environ. Agency, Tokyo, Japan [Present state 
of environmental pollution by pesticides for agricultural use 
and counter measures.] An Environmental White Paper (Fis- 
cal Year of 1978) pp. 303-306; 1978. (Japanese) 

Strongly toxic or strongly persistent pesticides, such 
as BHC, DDT, and dieldrin, have been strictly regulated in 
use since 1971. As a result, few incidents of residues of pesti- 
cides at levels over standard in agricultural crops or in water- 
ways have been reported. However, the residues are still 
prevalent in river bottoms, fishes, and wild birds. Counter 
measures on environmental contamination by pesticides that 
have been adopted include registration of pesticides for 
agricultural use, and limitation of use of all environmentally 
pollutive pesticides. Pesticides which have been banned in- 
clude organomercury, 2,4,5-T, DDT, TEPP, methy! parath- 
ion, parathion, BHC, and heptachlor. Limited use has been 
required on lead arsenate, endrin, dieldrin, aldrin, telodrin 
(isobenzan), bertzoepin (endosulfan), PCP (as herbicide), and 
rotenone. Agricultural pesticides have been classified into 
categories of severely toxic, moderately toxic, and mildly tox- 
ic. The annual percentages of production of the above men- 
tioned categories were 1.1, 30.1, and 68.6, respectively, for 
1976, as compared to annual production percentages of 21.6, 
28.7, and 38.2, respectively, in 1962. 


78-2752. Environ. Agency, Tokyo, Japan [Countermeas- 
ures of environmental pollution due to pesticides for agricul- 
tural use.] An Environmental White Paper (in fiscal year of 
1978) pp. 567; 1978. (Japanese) 

Efforts have been made to accleerate tests on the ef- 
fects of pesticides on aquatic animals, and on the toxicity of 
certain pesticides to human and domestic animals to enable 
registration of pesticides for agricultural use. Also, in order 
to be thorough in preventing environmental pollution due to 
agricultural pesticides, surveys on pesticide residues in/on 
agricultural products and in soil will be continued, and new 
studies will begin on water residues in fiscal year 1978. As 
results from these surveys are obtained, any new findings on 
persistent pesticides will be made public, and regulation of 
their usage will be required to secure the safety of pesticides 
used for agricultural purposes. 


78-2753, Green, M. B.; Hartley, G. S.; West, T. F. (Author 
address not given) Chemicals for crop protection and pest 
control. (New York: Pergamon Press): 291 p.; 1977. (122 refer- 
ences) 

The use of chemicals for crop protection and pest 
control is reviewed in this book. Development of a new crop 
protection chemical is both a long and an expensive process. 
Synthesis, screening and testing are only part of the economi- 
cal picture. Means for manufacturing sufficient quantities of 
the chemicals must be sought which will be economical and 
allow for a profit to the company. The risk and uncertainty 
of new pesticide development for a commercial investment 
is great. Increasing costs of research and development, more 
stringent requirements for toxicological and environmental 
testing, and the increased costs necessary to prove the re- 
quired limits of safety for the product are discussed. Govern- 
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ments in many countries have accepted, as a major part of 
their responsibility, that adequate supplies of nutritious and 
wholesome food will be available at reasonable prices to the 
people. Governments have also set standards for the safe use 
of pesticides which are used in the production of these ade- 
quate supplies of food. In the United States the control of 
pesticide hazards started in 1910 with the Federal Insecticide 
Act which concerned itself with labeling requirements. Safety 
must be considered from the viewpoint of wildlife, consum- 
ers, farm workers, industrial workers, and transporting and 
distribution activities. Some discussion is given to the respon- 
sibilities of the manufacturer along these lines. There are 
methods which can be used as alternatives to pesticides. 
These include various cultivational practices, plant breeding, 
and biological control methods. Use of these methods for 
controlling weeds, pests, and plant diseases are discussed. 


78-2754. Kawai, S.; Fukishima, M.; Oda, K.; Uno, G. 
(Sect. Aquat. Environ., Inst. Environ. Sci., Osaka, Japan) 
[Pollution of aquatic environments by organophosphorus 
compounds, especially by diazinon.] Kanyko Gijutsu (Envi- 
ron. Conserv. Eng.) 7(7): 668-675; 1975. (26 references) (Japa- 
nese) 

The present state of pollution of the aquatic environ- 
ment by diazinon, applied in amounts of 110 tons in 3 prefec- 
tures over a 3 yr period, is described. Three prefectures are 
correlated with the aquatic system of the Yodo River. At one 
point along the river, the concentration of diazinon reaches 
a maximum in August (0.1 ppb) and a minimum in March 
(0.05 ppb) with a regular tendency. There was a high negative 
correlation between the concentrations of diazinon and the 
concentration of sodium chloride in sea water in Osaka Bay, 
showing the supply of the insecticide to sea water via land 
water. Other results of the investigation illustrated the per- 
sistence of diazinon in water. There have been many reports 
describing the relationship between diazinon and the abnor- 
mal formation of vertebra of natural and experimental fish 
in fresh and sea water. A concentration of 0.6, 1.0, and 0.01 
ppm of diazinon for 24 hr caused abnormal vertebrae in carp, 
killifish, and loach, respectively. A higher mortality of sea 
fish caused by organophosphorus pesticides were reported, 
and it was shown that the intake and excretion of diazinon 
in fish is rapidly achieved. TLm (24 hr) of diazinon to young 
yellowtail and prawn was 0.1-0.02 and 0.025 ppm, respective- 
ly. Exposure of water flea to 1-2 ppb of diazinon affected their 
mobility. The effects of other organophosphorus pesticides 
used in agriculture and in the environment were described 
in relation to diazinon. 


78-2755. Hay, A. (Dep. Anim. Physiol., Univ. Leeds, 
Leeds, England) Halogenated hydrocarbon effects. Nature 
274(5671): 533-534; 1978. (4 references) 

Effects from various environmental pollutants of the 
halogenated hydrocarbon family are briefly reviewed. Men- 
tion is made of the skin condition chloracne caused by poly- 
chlorinated biphenyls (PCB), effects of TCDD on tadpoles, 
and human lymphocytes in culture. The induction of hepatic 
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and extrahepatic monooxygenases by PBB’s is noted. The 
carcinogenicity studies conducted on the PCDD’s are re- 
viewed. While there still is a problem in defining the extent 
of exposure to halogenated hydrocarbons based on clinical 
symptoms, it is generally accepted that the skin disease chlo- 
racne is one of the most sensitive indicators of toxicity. Dis- 
cussion is made of other works presented at the International 
Conference on Health Effects of Halogenated Hydrocarbons, 
June, 1978, in New York. 


78-2756. Golberg, L. (Chem. Ind. Inst. Toxicol., Research 
Triangle Park, NC 27709) Introductory Remarks. In: Origins 
of Human Cancer. Book A Incidence of Cancer in Humans. 
Hiatt, H. H., Watson, J. D., and Winsten, J. A., eds. (New 
York: Cold Spring Harbor Laboratory): 4: 171-172; 1977. (2 
references) 

Papers in this section on the origins of human cancer 
deal with carcinogenesis associated with industrial and 
agricultural chemicals. The presence of dioxins in poly- 
chlorinated aromatic compounds is mentioned. A large prob- 
lem is the lack of understanding of the hazards involved with 
long-term, low level exposure to carcinogens; more research 
must be carried out in this area. At the present time, the 
National Center for Toxicological Research and the Chemi- 
cal Industry Institute of Toxicology are carrying out toxicolo- 
gy and pathology studies on compounds used in industry. [At 
the Cold Spring Harbor Conferences on Cell Proliferation] 


78-2757. Garcia, R. (Div. Biol. Control, Univ. California, 
Berkeley, CA 94720) The evoluation of biological control for 
mosquitoes. Proc. Pap. Annu. Conf. Calif. Mosq. Control As- 
soc. 44: 46-47; 1976. (18 references) 

The possible use of natural predators for control mos- 
quito problems is reviewed. As early as 1890 it was noted that 
dragonflies were significant in the elimination of adult mos- 
quitoes. However, there was a problem in mass breeding of 
the dragonflies on a large scale. Of the over 200 insect preda- 
tors which have since been noted to attack mosquito larvae, 
only a few show any promise for mass production and inun- 
dative release against mosquitoes. Various fish have been 
used for mosquito control. Of these, Gambusia affinis is the 
best known. Approximately 265 species of fish have been em- 
ployed in one or another way against 35 species of mosquitoes 
in over 40 countries. One of the most successful systems in- 
volved the salt marsh killifish on the eastern seaboard. The 
program was successfully carried out for 60 yr andd still func- 
tions. Fish have been used for malaria control in special situa- 
tions. Two invertebrate predators which show promise both 
from a manipulative view as well as natural control are Hydra 
and the planarians. Both appear suited for mass production 
and storage techniques. 


78-2758. Whitten, G. R. (Delta Vector Control Dist., Vis- 
alia, CA 93277) Resistance is a stimulant to reducing 
sources. Proc. Pap. Annu. Conf. Calif; Mosq. Control Assoc. 
44:69: 1976. 


General 


The development of insect resistance to insecticides 
has prompted the examination of alternate methods for mos- 
quito control. Land is being releveled, drainage systems intro- 
duced, return systems or other ways of producing better con- 
trol over water management are being designed. Growers 
who fail to comply with agreed upon changes in the physical 
set-up of their plants are invited to attend a conference at 
which the problems are fully considered. Legal action can 
then be taken. Once it has become established that certain 
practices which had been acceptable in the past are not to 
be tolerated any longer, such a program of cooperative effort 
will become successful. 


78-2759. Grant, C. D. (North. Salinas Valley Mosq. 
Abatemet Dist., Salinas, CA 93901) The role of water quality 
determinations in a vector control program. Proc. Pap. Annu. 
Conf. Calif: Mosq. Control Assoc. 44: 106-109; 1976. (7 refer- 
ences) 

The use of water quality determinations in vector 
control programs is reviewed. Much of the current problem 
with mosquitoes, midges, and aquatic nuisances is a direct 
result of the poor quality of the water itself. Various equip- 
ment and techniques are available for water quality studies. 
The selection of specific pieces of equipment and methods is 
determined by the objectives of the program under study and 
the feasibility levels determined by the financial commit- 
ments of the agencies running the studies. Basic determinia- 
tions will yield information on the following parameters: wa- 
ter temperaure, specific gravity, turbidity, pH, dissolved 


‘oxygen, BOD’s, filterable orthophosphates, ammonia-nitro- 


gen, albuminoid nitrogen, nitrate-nitrogen, microplankton 
cell counts, and dominant organisms noted. One of the bene- 
fits derived from such a study is the evaluation of the effec- 
tiveness of algicides and insecticides in control of midges. 


78-2760. Murray, W. D. (Delta Vector Control Dist., Vis- 
alia, CA 93277) Tilapia fish for midge control in a sewage 
treatment pond. Proc. Pap. Annu. Conf. Calif: Mosq. Control 
Assoc. 44: 122-123; 1976. 

The use of Tilapia mossambica for midge control in 
a sewage treatment pond is reviewed. The original plan had 
called for the use of Gambusia affinis for mosquito control 
in this pond. In fact, the fish multiplied rapidly and by 
mid-summer there were no mosquito larvae observed. How- 
ever, by mid-September heavy adult midge populations were 
reported in the area. The midges were emanating from shal- 
low areas around the edges and around several small islands 
in the pond. While the addition of Tilapid mossambica proved 
successful, these tropical fish were not able to survive the 
winter in this pond. Prior to their complete demise, several 
hundred fish were collected and deposited in a smaller but 
deeper pond. 


78-2761. Mayr, G. E. (DEGESCH, D-6000 Frankfurt, 
Germany) Methyl bromide and ethylene oxide as fumigants. 
Pure Appl. Chem. 50: 519-523; 1978. (22 references) 





General 


Studies on the effectiveness of methyl bromide and 
ethylene oxide as fumigants are reviewed. Studies in which 
wheat was fumigated with methy! bromide at a concentration 
ranging from 4 to 20 times that normally used showed a 
significant increase in maximum resistance to extension of 
dough and a decrease in loaf volume. No effect on taste or 
smell was noted in melons fumigated against the melon fly 
with methyl bromide at 32-48 g/m’ for 2 to 4 hr. When 
susceptible granary weevils were repeatedly crossed with in- 
dividuals from a strain resistant to methyl bromide, the 
progeny attained resistance prior to fumigation. This resist- 
ance increased compared to the parent generation when fumi- 
gation began. An increased effectiveness of phosphine and 
methyl bromide against various stages of Trogoderma varia- 
ble was noted in relation to the exposure period and/or tem- 
perature. Ethylene oxide was successful in inactivating the 
nuclear polyhedrosis and granulosis virus in a greenhouse 
and insectary. Only partial denaturation occurred with the 
cytoplasmic polyhedrosis. A simple and sensitive method for 
ethylene oxide analysis at the ppm level was described in 
which the ethylene oxide in the sample is volatized into the 
gaseous head space of an e closed vial, and a portion of the 
gas is analyzed by a previously calibrated gas chromatograph. 
Dates which had been fumigated with ethylene oxide showed 
the presence of ethylene oxide and ethylene chlorohydrin, but 
not ethylene glycol or diethylene glycol. 


78-2762. Graham-Bryce, I. J. (Rothamsted Exp. Stn., 


Harpenden, England) Insecticides and fungicides depart- 
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ment. Rothamsted Report for 1977. 
references) 

Efforts to improve the efficacy of insecticides and 
fungicides against the target organisms and at the same time 
avoid unwanted effects on non-target organisms are reviewed. 
A major area of research has been in the study of struc- 
ture-activity relationships of pyrethroid insecticides. In this 
area studies concern the relative activities of separate dias- 
tereoisomeric esters of chiral pyrethroid alcohols, 3-(2-chlo- 
roprop-1-enyl)-substituted pyrethroids, and penetration and 
distribution of pyrethroids in cockroaches, action of pyre- 
throids at cercal nerve-giant fiber synapses, in vivo action of 
pyrethroids, and the effects of synergists on pyrethroid activi- 
ty in houseflies. Investigations have also been made to deter- 
mine why some control agents are effective for longer periods 
of time than others. Further work is reported in the area of 
the translocation of compounds downward in plants follow- 
ing application of the foliage. Behavior-controlling agents are 
also discussed including the use of sex attractants in traps for 
monitoring pest populations to improve the timing of pesti- 
cide applications. Studies on behavior controlling chemicals 
are essentially multidisciplinary. Some recent work involves 
chemicals affecting aphid behavior, alarm pheromones, 
honeybee Nasonov pheromone, pheromones of Anagasta 
keuhniella, and studies on slug behavoir. In the area of fungi- 
cides, work has included studies of the control of soil borne 
diseases by foliar sprays, glasshouse tests against potato scab 
and clubroot of cabbage, soil and seed treatments for soil 
borne diseases of wheat, and studies on the insensitivity of 
fungicides. 


(1): 131-161; 1977. (36 
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78-2763. Koch, R.; Strobel, K. (Hyg. Inst. Bezirkes, Gera, 
DDR) Gewaesserkontamination mit chlororganischen Insek- 
tiziden. [Contamination of waters with organochlorine insec- 
ticides.] Acta Hydrochim. Hydrobiol. 5(3): 243-250; 1977. (26 
references) (German) 

Levels of the organochlorine insecticides p,p'-DDT 
(I), p.p'-DDE (ID, p,p'-DDD (III), and y-HCH (lindane, IV) 
in selected mainstream surface waters and reservoirs of DDR 
were determined from 1970-1972 over a 29-mo period in a 
total of 408 n-hexane water sample extracts analyzed by thin 
layer chromatography. Of the samples tested 18% contained 
(I), 8% contained (III), 25% contained (II) and 0.1% con- 
tained (IV); 35% of the analyzed samples contained one or 
more contaminants. The concentration range of (I) was 0.05 
to 0.1 ug/l, and of (II) and (III) 0.1 to 0.5 wg/l. The four 
samples containing (IV) ranged from 0.5 to more than 3 xg/I. 
The maximum concentrations found in dammed reservoirs 
were 0.6 g/l (1), 8.0 wg/l (ID) and 0.4 wg/l (IIT). At greater 
depths concentrations of (II) were considerably higher than 
on the surface. Accumulation of organochlorine insecticide 
residues was found place in the sediment and aquatic plant 
life. The higher contamination levels in summer months are 
attributed to the widespread seasonal application of insecti- 
cides and their increased solubility due to higher water tem- 
peratures. Due to the considerable variability of the data ob- 
tained only a comprehensive analysis of water, sediment, and 
aquatic flora and fauna can reveal the true degree of contami- 
nation. 


78-2764. Faust, S. D. (Dep. Environ. Sci., Rutgers State 
Univ., New Brunswick, NJ) Chemical mechanisms affecting 
the fate of organic pollutants in natural aquatic environ- 
ments. Ady. Environ. Sci. Technol. 8 (2): 317-365; 1977. (108 
references) 

Chemical mechanisms affecting the fate of organic 
pollutants are reviewed with particular reference to pollu- 
tants in aquatic environments. Evidence indicating the pres- 
ence of organic pesticides in water is surveyed. Most of the 
pesticides detected have been chlorinated hydrocarbons, with 
only infrequent observations of organophosphates, phenoxy 
acids, carbamates, and ureas. Accidental or deliberate dis- 
charges have sometimes resulted in concentrations of the 
chlorinated hydrocarbons which are above the limits consid- 
ered safe for humans and for fish and other aquatic wildlife. 
Surprisingly few reports have been made of PCB’s present 
at significant levels in water. However, samples of sediment 
have shown high concentrations of PCB contamination. 
Transport mechanisms for the distribution of these contami- 
nants throughout the environment are considered. Pesticide 
transport to water is discussed with emphasis on atmospheric 
losses, losses to ground water, and losses in surface runoff. 
The adsorption and desorption of various chemicals are dis- 
cussed. Degradations and transformations occurring in non- 
biological substances are discussed with information given on 
thermodynamic stability, artificial systems, the effect of vari- 
ous temperatures, the formation of intermediate products, 
photochemical degradation, and hydrolytic transformations. 


MONITORING AND RESIDUES 


78-2765. Lopez Gonzalez, J. D.; Valenzuela Calahorro, 
C.; Navarrete Guijosa, A. (Dep. Quim. Inorgan., Fac. Farm., 
Univ. Granada, Granada, Spain) retencion de DDT y DDE 
por vermiculita. [Retention of DDT and DDE by ver- 
miculite.] An. Edafol. Agrobiol. 36(9-10): 967-977; 1977. (20 
references) (Spanish) 

The adsorption of DDT and DDE (10 mM in cy- 
clohexane) on homoionic acid vermiculite (V-H) and sodium 
vermiculite (V-Na) was studied at 10 and 20°C. The surfaces 
of V-H and V-Na available for DDT and DDE were deter- 
mined from the retention isotherms; the values found vary 
from 0.2 to 1 m?/g. The adsorption capacity of the vermiculi- 
ties was greater for DDT than for DDE, and V-H had greater 
adsorption capacity than had V-Na. 


78-2766. Rughinis, D.; Caramete, A.; Rus, V.; Diaconu, 
E. (Inst. Cercet. Prot. Plant., Bucharest, Romania) Reziduuri 
de erbicide in legume si sol. [Herbicide residues in vegetables 
and soil.] An. Inst. Cercet. Prot. Plant., Acad. Stint. Agric. 
Silvice 12: 449-455; 1977. (5 references) (Rumanian) 

Chlorthaldimethyl (DCPA) and prometryne residues 
were studied in soil and vegetables (onions and carrots) at 
different dates after preemergence and/or postemergence 
treatment. Prometryne was applied in doses of 2-6 kg/ha and 
chlorthal dimethyl in doses of 6-15 kg/ha. The prometryne 
and chlorthal dimethyl residues measured in the soil in July 
were 0.28-1.5 ppm and 0.55-5.61 ppm, respectively, versus 
0.2-0.72 ppm and 0.2-2.25 ppm in September. The promet- 
ryne levels found in onions at harvesting were in the range 
of 0.008-0.018 ppm, 0.05-0.1 ppm were found in the roots of 
carrots, and 0.001-0.05 ppm were found in the leaves of on- 
ions and carrots. The residue levels found at harvesting were 
below the maximum allowable concentrations. 


78-2767. Ribas, C.; Pigati, P.; Guindani, C. M. A.; Netto, 
N. D. (Sec. Resid., Inst. Biol. Sao Paulo, Sao Paulo, Brazil) 
Influencia da epoca de aplicacao sobre os residuos de lindane 
nos graos de cafe. [Effect of the period of application on 
lindane residues in coffee beans.] Arg. Inst. Biol. Sao Paulo 
43(3/4): 121-123; 1976. (9 references) (Portuguese) 

Lindane residues were determined gas chromato- 
graphically in the husks and grains of coffee beans harvested 
140, 110, 85 and 55 days after the plants were sprayed with 
lindane (400 g Al/ha). The lindane residue was 0.009-0.01 
ppm in the husks and 0.013-0.014 ppm in the grains when 
the plants were sprayed 140 days before harvesting. The resi- 
due level found in the beans was lower than in the husks in 
all other cases. The total lindane residue found in beans har- 
vested 55 days after treatment was 0.039 ppm; 0.033-0.035 
ppm were found in the husks, and 0.004-0.005 ppm in the 
grains. The findings indicate that the total lindane content 
increased with increasing interval between treatment and 
harvesting, while the residue level found in the beans was 
higher in the case of beans harvested long after treatment, 
which is indicative of the translocation of lindane from the 
plant into the coffee beans. 





Monitoring and Residues 


78-2768. Ware, G. W.; Estesen, B.; Cahill, W. P. (Dep. 
Entomol., Univ. Arizona, Tucson, AZ 85721) Dislodgable 
insecticide residues on cotton (1975). Bull. Environ. Contam. 
Toxicol. 20(1): 17-19; 1978. 

The quantities of the insecticides Vydate (oxamy)), 
methomyl, Pounce, (a synthetic pyrethroid), chlordimeform, 
carbofuran, methyl parathion with toxaphene, Sevimol (car- 
baryl in molasses), and carbaryl remaining on cotton leaves 
over a 4-day period after application were measured and re- 
ported in this study. The insecticide leaf samples were taken 
at 0, 24, 48, 73, and 96 hours after application. The solvents 
used for extraction were tap water for methomyl and Vydate, 
hexane for Pounce and chlordimeform, water for carbofuran, 
benzene for toxaphene- methyl parathion, acetone as well as 
methylene chloride for carbaryl, and acetone for Sevimol. 
Results showed that acetone and methylene chloride worked 
equally well as a solvent for carbaryl, but methylene chloride 
was not a good solvent for Sevimol. After 4 days, 61% of the 
original amount of Pounce applied, 16% of the carbaryl, 13% 
of the chlordimeform, 7% of the carbofuran, 3% of methy! 
parathion with toxaphene, 3% of the Vydate, and less than 
1% of the methomyl! were present as residues on the cotton. 
Even though Pounce shows high persistence, it does not pre- 
sent a hazard to humans because of its low dermal toxicity. 


78-2769. Ware, G. W.; Estesen, B.; Buck, N. A. (Dep. 
Entomol., Univ. Arizona, Tucson, AZ, 85721) Dislodgable 
insecticide residues on cotton (1976). Bull. Environ. Contam. 
Toxicol. 20(1): 24-27; 1978. (2 references) 

The disappearance rates from cotton of methyl pa- 
rathion, methyl parathion with EPN, microencapsulated pa- 
rathion, methyl parathion with toxaphene, diazinon, micro- 
encapsulated diazinon, chlordimeform, and _ Lorsban 
(chlorpyrifos) were studied on an annual basis on test plots 
in Marana, Arizona. The plots were treated in August, 1976, 
and leaf samples were taken at 0, 24, 48, 72, and 96 hr after 
treatment. It was found that toxaphene, EPN, and microen- 
capsulation preserve the residual life of methyl parathion; 
microencapsulation also preserves the residual life of diazi- 
non. Methyl parathion, diazinon, Lorsban, or chlordimeform 
alone have no significant dislodgable residue after 24 hr. 


78-2770. Ware, G. W.; Estesen, B.; Buck, N. A.; Marchel- 
lo, J. A. (Dep. Entomol., Univ. Arizona, Tucson, AZ 85721) 
Decline of DDT residues in beef fat after 8 years of DDT 
moratorium in Arizona. Bull. Environ. Contam. Toxicol. 
20(1): 28-30; 1978. (2 references) 

The residues of DDT in beef fat were measured in 
Arizona after an 8 yr moratorium on its use in agriculture. 
The analyses were carried out using electron capture gas 
chromatography. Results showed a 25% drop in total DDT 
since 1970 and a disappearance of p,p-DDT. No DDD or 
toxaphene was detected in any of the samples. It is concluded 
that DDT residues in Arizona beef consist mostly of DDE, 
which has declined 25% in the past 6 yr and 62% in the past 
8 yr. 
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78-2771. Wolfe, H. R.; Staiff, D. C.; Armstrong, J. F.; 
Davis, J. E. (Field Studies Sect. Health Eff. Res. Lab., US 
EPA, Wenatchee, WA 98801) Exposure of fertilizer mixing 
plant workers to disulfoton. Bu//. Environ. Contam. Toxicol. 
20(1): 79-86; 1978. (8 references) 

The hazards to workers employed in the mixing of 
disulfoton, a systemic organophosphorus pesticide, with fer- 
tilizer are investigated; the exposure potentials of wet mix and 
dry mix operations are compared. In three plants in the Pacif- 
ic Northwest, workers from various phases of the mixing op- 
eration were tested for dermal contamination and respiratory 
exposure. Results showed that both types of exposure were 
greater during dry mix than during wet mix operations. Der- 
mal exposure during dry mix operations had a mean value 
of 2.0 mg/hr of work activity in comparison to 0.11 mg/hr 
during wet mix operations; respiratory exposure during dry 
mix operations had a mean of 0.325 mg/hr of work in com- 
parison to 0.009 mg/hr during wet mix operations. These 
results indicate that a switch from dry mix to wet mix opera- 
tions would result in a dramatic reduction in both dermal and 
respiratory exposure of workers. 


78-2772. Plimmer, J. R. (Agric. Res. Cent., USDA, Belts- 
ville, MD 20705) Photolysis of TCDD and trifluralin on sili- 
ca and soil. Bull. Environ. Contam. Toxicol. 20(1): 87-92; 
1978. (5 references) 

The photolysis of TCDD, which is an occasional con- 
taminant of 2,4,5-T, and of the herbicide trifluralin on 
silica-coated plates were compared with photolysis on soil. 
Both compounds were '*C labeled. Results showed that after 
20 hr exposure to sunlight on silica plates, 68% of the radi- 
oactive TCDD remained, compared to 99% in unexposed 
controls. When trifluralin was irradiated on silica, it also un- 
derwent considerable photodecomposition. When TCDD 
and trifluralin were irradiated on soil, the amounts recovered 
were lower than when they were irradiated on silica, thus 
indicating that the soil exerts a protective effect against pho- 
tolysis of TCDD and trifluralin. Because photolysis of TCDD 
was rapid on silica, very small quantities of TCDD exposed 
on environmental surfaces should be decomposed quickly in 
sunlight. 


78-2773. Ware, G. W.; Cahill, W. P.; Estesen, B. J.; Buck, 
N. A. (Dep. Entomol., Univ. Arizona, Tucson, AZ 85721) 
Accumulation of DDT in soils following 4 years of restricted 
use on cotton. Bull. Environ. Contam. Toxicol. 20(1): 
143-144; 1978. 

To determine the accumulation of soil residues in 27 
fields following restricted DDT use, DDT was applied at the 
rate of 1.0 lb Al/acre/application, with a maximum of 6 
applications per growing season for 4 yr. After the 4 yr, treat- 
ed and untreated (control) fields were sampled and analyzed 
for DDT residues. During the 4 years, it was determined that 
each acre received an average of 2.63 Ib DDT, resulting in 
a total increase of 0.35 ppm DDT in the soil, of which 0.11 
ppm was DDE. The three control fields showed a slight in- 
crease in DDT, which was within the range of analytical 
variability. 
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78-2774. Gothe, R. (Toxicol. Unit, Wallenberg Lab., 
Univ. Stockholm, S-10691 Stockholm, Sweden) Studies on 
vinyl chloride and DDT, two chlorinated hydrocarbons of 
industrial and environmental significance. Chem. Commun. 
Univ. Stockholm (9): 1-31; 1977. (48 references) 

Studies of some non-enzymatic reactions of DDT are 
reported, including photochemical transformations and some 
ground state reactions. Analytical methods involving the use 
of ion pair techniques which have been developed are de- 
scribed. In several cases the photoisomerisation and photo- 
degradation of various pesticides has been studied and photo- 
products identified, but none had previously been reported 
for DDT. While ground state reactions may account for the 
degradation products of DDT identified in natural samples, 
several of these, especially DDE, are also found under photo- 
chemical reaction conditions in the laboratory. Photoisomeri- 
zation of DDT produces a product containing a dichlorophe- 
nyl group. Photolysis of DDE in an inert solvent gave a 
complex product mixture containing several DDE isomers. 
Some of these were identified, including two major products, 
an oil and a solid. The specificity of the photoisomerization 
reaction was indicated by the observation of a single tri- 
chlorodipheny] ketone. Some of the products found were also 
identified at low levels in tobacco, thus indicating the signifi- 
cance of phototransformations of DDT and DDE in the envi- 
ronment. Information is given on the use of silica gel impreg- 
nated with tetraalkylammonium salts for the adsorption 
chromatographic detection of neutral aromatic compounds. 
Information is also given on oxidation with tetrabutylam- 
monium permanganate as a tool in chlorinated hydrocarbon 
analysis. 


78-2775. Barber, J. E. (Univ. Minnesota, Minneapolis, 
MN) A search for DDT in Alaska glaciers. Diss. Abstr. Int. 
B. 39(2): 691-692; 1978. 

A survey of Alaskan glaciers on the Juneau Ice Field 
was made to determine if existing analytical techniques were 
sufficiently sensitive to detect the presence of DDT residues. 
During the survey, sample collecting methods were devised 
that minimized sample contamination and the need for elabo- 
rate equipment. The original survey work and later laborato- 
ry contained samples that mimicked DDT and interfered 
with analysis. Gas chromatograph- mass spectrograph anal- 
ysis indicated the interfering chemicals were phthalate plasti- 
cizers. The source of these plasticizers was believed to be 
nylon ropes, clothes, tents and other plastic field-gear and 
labware. Rapid cleanup methods of samples were devised that 
removed phthalate plasticizers and left DDT residues intact. 
An improved method of confirmation of the DDT residues 
was developed. Samples were exposed to ultraviolet radiation 
in the solid state, which caused a characteristic set of break- 
down products to form. These products were redissolved in 
hexane and reinjected into the gas chromatograph. Phthalate 
plasticizers did not degrade under ultraviolet photolysis. 
Confirmation of DDT resides at a lower limit of detection 
of 1 ng/ml was achieved. All ice samples were free of DDT 
at that level. (Author abstract by permisssion, abridged. Co- 
pies of the abstract are available from University Microfilms, 
Order No. 78-13377.) 
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78-2776. _Fiveland, T. J. (Ugrasbiol. Avd. Statens Plantev- 
ern, 1432 Aas, Norway) Rester av linuron og prometryn i 
gulrot og nedbryting i jord i Sor- og Nord-Norge. [Residues 
of linuron and prometryne in carrots and decomposition in 
soil in Southern and Northern Norway.] Forsk. Fors. Land- 
bruket 28(4): 345-363; 1977. (11 references) (Norwegian) 

The residues of linuron and prometryne in carrots 
and fodder rape, and the decomposition of these pesticides 
in the soil were studied in southern Norway (Aas, 60°N, soil 
humus content 6%) and in northern Norway (Holt, 70° N, 
soil humus content 9%). The temperature during the growing 
period was 5-7°C lower at Holt than at Aas. Linuron and 
prometryne were applied at rates of 1.5 and 3 kg/ha prior 
to the emergence of carrots during the first year (1973). In 
other experiments preemergence and postemergence treat- 
ments were applied at rates of 1.5 + 1.5 kg/ha or 3.0 + 3.0 
kg/ha. Carrot was seeded on half of the plots and fodder rape 
on the other half, and the treatments were repeated during 
the second year. The whole field was seeded with fodder rape 
in the third year (1975). At Aas, the linuron residues were 
less than 0.1 ppm for all but 6 kg/ha the dose. The latter 
resulted in higher residue levels. At Holt, the linuron residue 
level was 1.2 ppm after application of a 1.5 kg/ha dose. High- 
er residues were found after postemergence treatment and 
after treatment with higher doses. Treatment with 6 kg/ha 
linuron resulted in a residue level of 1.45 ppm in 1974. The 
prometryne residue levels were below 0.1 ppm in all cases at 
both locations. At Aas, no linuron residues were found in the 
soil 2 yr after the application of a 1.5 kg/ha dose. Build-up 
of residues was seen after repeated applications. The decom- 
position of linuron was slower at Holt than at Aas. Preemer- 
gence treatment with 1.5 kg/ha prometryne at Holt did not 
leave detectable residues the following fall. No residues were 
found 2 yr after the application of doses of up to 6 kg/ha. 
Progressive build-up of prometryne residues was not seen. At 
Aas, residues of 1.5 kg/ha prometryne were detectable for 
at least 1 yr longer than at Holt. 


78-2777. Dep. Pest Control, Prefect. Agric. Exp. Stn., 
Hiroshima, Japan [Report on methods of reducing pesticide 
residues and determinations of pesticide residues in crops and 
soils.] Gyomu Nenpo (Annu. Business Rep.) 1977: 23; 1978. 
(Japanese) 

Investigations on pesticide application and residues 
were carried out on 20 samples of phosalone treated egg- 
plants, 26 samples of carbaryl treated soybeans, and 26 sam- 
ples of captan treated pumpkins. The results of the residue 
determinations showed no differences in the residual amounts 
of phosalone on eggplant fruits for different schedules of ap- 
plication; higher residues of carbaryl were found on soybeans 
treated more frequently. By 14 days after application the 
amount of carbaryl on soybeans had declined to 0.05 of the 
amount present at 3 days after appliction. Only a trace of 
captan was detected on pumpkins 3 days after the 5th ap- 
plication. Residues of phenthoate and chlorobenzilate on Sat- 
suma orange and dichlorvos on pimento were investigated 
under normal field conditions. No residues were detected in 
actual crops. Residues of PCNB (applied against potato 
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scab), its metabolites PCA and PCTA, and its contaminmant, 
HCB, in soil were detemined at two locations. The results 
showed some variations, in that HCB and PCNB persisted 
in heavy clay soil but disappeared rapidly in sandy soil, while 
on the other hand, amounts of HCB, PCNB, PCA and PCTA 
in potato were greater in crops grown in sandy soil. 


78-2778. Perry, J. A. (Div. Environ., Idaho Dep. Health 
& Welfare, Pocatello, ID 83201) Pesticide and PCB residues 
in the Upper Snake River ecosystem, Southeastern Idaho, 
following the collapse of the Teton Dam 1976. Jdaho Dep. 
Health SFA 23(1): 1-27; 1977. (13 references) 

Subsequent to the collapse of the Teton Dam in 
Southeastern Idaho in 1976 heavy pesticide contamination 
of the Snake River occurred. Recovery efforts were estimated 
to have yielded less than 60% of the lost pesticides. The mag- 
nitude of the remaining contamination was studied by taking 
samples of fish, plankton, waterfowl, sediments, water, 
stream drift, aquatic plants, and soil. For rainbow trout the 
range of DDT and analogs found was 35-1432 wg/kg, the 
dieldrin range was 4-66 wg/kg, and PCBs were in the range 
of 7-1010 g/kg. For the Utah sucker the corresponding 
ranges were 25-1420, 3-32, and 14-1800, respectively. For the 
Rocky Mountain whitefish the ranges were 50-2650, 5-30, 
and 15-1400 g/kg, respectively. For stream sediments the 
ranges were 4-68, 1-5, and 4-54 g/kg, respectively. PCB and 
DDT levels were so high that they approached the 2,000 
g/kg FDA proposed tolerance limit. It does not appear that 
any human health hazard due to pesticide levels exists in this 
portion of the Snake River. 


78-2779. El Attal, Z. M.; Moustafa, O. K.; Said, A. A. A. 
(Plant Prot. Res. Inst. Giza, Egypt) Storage stability of 
DDT/lindane emulsifiable concentrates and reworking 
deteriorated stocks. J. Agric. Sci. 19(Part 1): 17-21; 1978. (4 
references) 

The instability of emulsifiable concentrates of DDT: 
lindane was investigated, with some attention given to the 
possible reprocessing of deteriorated supplies. Emulsifiable 
concentrates of the composition 30% DDT: 9% lindane were 
used for the study. Two commercially avaialble emulsifiers 
were used. One was didodecyl benzene, calcium sulfonate 
salt, and the other was the other was unsaturated fatty acids 
condensed with polyglycols. Test results showed resulting 
very stable emulsions that could leave inadequate residues on 
treated leaves. It was also demonstrated that when a deteri- 
orated emulsifiable concentrate was reprocessed, the emul- 
sification properties were restored, which resulted in better 
adhesion of the inseciticide on the surface of the leaves. The 
residual toxicity of this restored product was increased as 
well. 


78-2780. 


All, J. N.; Brady, U. E.; Dutcher, J. D. (Dep. 
Entomol., Univ. Georgia, Athens, GA 30602) Persistence 
and bioactivity of encapsulated and emulsified formulations 
of methyl parathion in soil of grape vineyards infested with 
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the grape root borer. /. Econ. Entomol. 71(2): 236-238; 1978. 
(5 references) 

Encapsulated and EC formulations of methy! parath- 
ion did not control subterranean larvae of Vitacea polistifor- 
mis (Harris) in subsurface (pressure soil injection) and sur- 
face applications at 2.2 and at 4.4 kg AI/1000 m, respectively. 
The low efficacy was due to lack of insecticide penetration 
in soil to reach larvae. Mean larval depth was 8.8+5.7 cm 
and no significant residue was detected deeper than 7.5 cm 
in the soil for up to 21 days after surface applications. In 
surface applications, no significant differences in dissipation 
between the 2 formulations were observed at either rate; resi- 
dues of both formulations were reduced by over 90% within 
7 days after application. In subsurface application, the EC 
formulation had essentially no lateral movement beyond 7.5 
cm from the injection site. The rate of dissipation of EC for- 
mulated methyl! parathion applied by soil injection was con- 
siderably slower than that of surface applied material. (Au- 
thor abstract by permission) 


78-2781. Walker, W. W. (Microbiol. Sect., Gulf Coast 
Res. Lab., Ocean Springs, MS) Pesticides and their residues 
in the Mississippi Coastal Zone. J. Miss. Acad. Sci. 21: 
148-154; 1976. (14 references) 

The possible contamination of the Mississippi Sound- 
Biloxi Bay estuarine system by pesticides was investigated. 
An effort was also made to determine the fate of selected 
pesticides in water and sediment from the Mississippi Sound. 
The Mississippi Coastal Zone was found to be relatively free 
from organochlorine. No pesticides were detected in sedi- 
ments collected from 37 stations within the estuary system 
contamination. Under laboratory conditions, malathion, pa- 
rathion, diazinon, dieldrin, and mirex were added to water 
and sediment taken from the Mississippi Sound area. Malath- 
ion was completely dissipated after 18 days in water. In sedi- 
ment, however, microbial degradation appeared to be a factor 
in malathion disappearance. Forty-three percent of the insec- 
ticide was recovered under sterile conditions after 10 day; no 
malathion was recovered after 3 days in nonsterile sediment. 
Parathion was far more persistent, with recoveries at 40 days 
of 84 to 78% under sterile and nonsterile conditions, respec- 
tively, in water, and 77 and 19% from sterile and nonsterile 
sediment. Diazinon was intermediate in its persistence. In all 
three cases microbial degradation was relatively insignificant 
in water, but greatly significant in sediment. In studies with 
dieldrin and mirex no losses of either were observed with the 
exception of a 14% loss of dieldrin after 56 days in nonsterile 
sediment. 


78-2782. Zenon-Roland, L.; Vanwetswinkel, G.; Soenen, 
A.; Martens, P. (Fac. Sci. Agron., Cent. Rech. Phytopharm. 
B-5800 Gembloux, Belgium) Residus de chlorpyrifos sur 
pommiers et poiriers en course de croissance. [Chlorpyrifos 
residues on apple and pear trees during the growing season.] 
Meded. Fac. Landbouwwet. Rijksuniv. Gent 41(2, pt 2): 
1345-59; 1976. (27 references) (French) 

Apple and pear trees were sprayed during 3 growing 
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seasons with a 0.15% powder spray of a wettable powder 
formulation containing 26% chlorpyrifos to control the tor- 
trix moth (Adoxophyes orana Hb.). The residues on the fruit 
were determined to gain information on the degradation 
velocity of the compound. Approximately 1 mo elapsed be- 
tween the times of application and picking. Analysis of the 
benzene extracts of the fruit was carried out by gas chroma- 
tography at 150-200°C. Practically all the residue remained 
on the fruit surface, and amounts varied from 0.05 to 0.3 
ppm. For example, on apples the initial 52.6 ug/dm’. The 
results varied considerably due to different weather condi- 
tions. The persistence of chlorpyrios found in this study ex- 
ceeds that found in preceding studies on corn. 


78-2783. Setty, T. K. P. ; Hosamani, M. M. (Dep. Agron., 
Univ. Agric. Sci., Dharwar 580005, India) Effect of herbicide 
residues on the seedling growth of succeeding crops. Mysore 
J. Agric. Sci. 11(2): 168-171; 1977. (5 references) 

Residual toxicities of vernam, tillam, diuron and ni- 
trofen as applied to kharif groundnut and seedlings of various 
rabi crops were studied. The residual effects of these herbi- 
cides were recorded on the germination and dry weight of 
bhendi, cotton, wheat, gram, safflower, and linseed at 35 days 
after sowing. Those crops affected by residual effects of herbi- 
cides included cotton and linseed. Diuron and tillam were 
effective at higher doses. Wheat, safflower and gram were 
fairly tolerant of the chemicals. At 2 kg/ha residues of diuron 
were toxic to bhendi grown under conditions found in the 
field. Diuron, which is not very soluble, persisted for up to 
one year in the soil. Although the germination of seedlings 
and dry weights of plants were altered by herbicide residues, 
no morphological abnormalities of the crops were seen. This 
may have been due to reduction of the herbicide toxicity as 
a result of degradation. 


78-2784. Iowa State Water Resour. Res. Inst., Ames, IA 
Pesticides in Iowa surface waters: summary of a workshop 
held March 1977, Natl. Tech. Inform. Serv. PB-279,045: 117 
p.; 1977. (40 references) 

Proceedings of a workshop, designed to: update data 
on pesticides in Iowa lakes and streams; attempt to identify 
areas needing additional research; assemble information on 
types and concentrations of pesticides found, and investigate 
the relation of these concentrations of levels that are known 
to be harmful, are reported. Included are abstracts of presen- 
tations on quantities and kinds of pesticides found under con- 
ditions of varying rainfall and in: (1) public drinking water 
supplies, (2) fish from the Iowa and Cedar Rivers, (3) small 
Iowa streams, (4) livestock water and farm ponds, (5) the Des 
Moines River, and (6) water, fish and Great Blue Heron 
chicks of Rathbun and Red Rock Reservoirs. Interpretations 
of these data are made with regard to potential harm to hu- 
man health, fish and aquatic life, domestic animals, and wild- 
life. Current and new regulations are outlined and insecticide 
use is projected. A summary of available data and a list of 
publications containing pesticide data are included. (Author 
abstract by permission) 
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78-2785. Dick, G. L.; Hughes, J. T.; Mitchell, J. W.; Da- 
vidson, F. (Chem. Div., Dep. Sci. & Ind. Res., Petone, New 
Zealand) Survey of trace elements and pesticide residues in 
the New Zealand diet. 1. Trace element content. N. Z. J. Sci. 
21(1): 57-69; 1978. (45 references) 

Atomic absorption spectrometry was used to deter- 
mine the levels of thirteen trace elements in diets consumed 
by people living in New Zealand. A simulated total diet was 
prepared to provide the nutritional requirements for an active 
young man, and thus represented a high estimate of pesticide 
residue intake. Foods were purchased from retail shops and 
prepared for eating but not cooked. The trace elements stud- 
ied included arsenic, cadmium, cobalt, chronium, copper 
iron, mercury, manganese, nickel, lead, antimony, tin, and 
zine. Antimony was not detected in any of the 116 composite 
samples analyzed. The value for cobalt falls into the range 
for adults in North America. The average daily intakes of 
chronium, copper, iron, and zinc were generally at least equal 
to or above the upper limit of the range of daily requirements. 
Total intake of lead was less than the provisional tolerable 
weekly intake for adults. Manganese intake was within the 
range found in adult diets in Europe, India, and the US. 
Arsenic was not detected in any sample and cadmium was 
detected in only 18 of 116. Mercury was detected in 20 and 
the daily intake ranged up to 69 yg. The study showed that, 
if it is assumed that the mercury all came from the consump- 
tion of fish, the concentration in the fish could have been as 
high as 2.26 mg/kg, well above the maximum permitted limit 
for fish of 0.5 mg/kg. 


78-2786. Dick, G. L.; Heenan, M. P.; Love, J. L.; Udy, 
P. B.; Davidson, F. (Chem. Div., Dep. Sci. & Ind. Res., Pe- 
tone, New Zealand) Survey of trace elements and pesticide 
residues in the New Zealand diet. 2. Organochlorine and or- 
ganophosphorus pesticide residue content. N. Z. J. Sci. 21(1): 
71-78; 1978. (23 references) 

A simulated New Zealand total diet was selected to 
study the quantities of organochlorine and organophos- 
phorus pesticides ingested. From the organophsphorus re- 
sults it was determined that the highest levels of residues were 
those of Maldison (malathion) in the cereals and imported 
food groups and other organophosphorus compounds in the 
fruit group. The source of Maldison was almost certainly 
from its use as a contact insecticide in stored bulk foodstuffs. 
In the fruit group azinphosmethyl and omethoate occurred 
most often. In meat composites only one residue, diazinon, 
was detected. No organophorphorus compounds were detect- 
ed in dairy products, vegetables or beverage and confection 
composites. Of the organochlorine compounds, DDE was the 
most common, being found in most cereal, meat, and dairy 
products. DDT was detected in only 9 composites, and levels 
in fatty samples were very low. Lindane was detected in 18 
composites, including cereal, meat and imported foods. TDE 
composed 10% of the residues and occurred only in fruit 
samples. Dieldrin was found in meat and dairy products. 


78-2787. Turner, J. C.; Solly, S. R. B.; Mol-Krinjnen, J. 
C. M.; Shanks, V. (Wallaceville Anim. Res. Cent., Res. Div., 
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Min. Agric. & Fish., Upper Hutt, New Zealand) Organochlo- 
rine, fluorine, and heavy-metal levels in some birds from New 
Zealand estuaries. N. Z. J. Sci. 21(1): 99-102; 1978. (18 refer- 
ences) 

Birds of five species were collected from seven estua- 
rine areas in New Zealand, representing both industrial and 
non-industrial areas. Tissue samples were analyzed for DDT 
and its metabolites, polychlorinated biphenyls (PCB’s), diel- 
drin, fluorine, arsenic, cadmium, copper, lead, and zinc, mer- 
cury and selenium. Pukeko birds had significantly lower resi- 
dues of DDE, DDT and dieldrin than did other species 
tested. Dieldrin was found in all species examined from both 
Auckland and Christchurch estuaries. No significant regional 
differences were noted for fluorine content in the bone. Or- 
ganochlorines were lower in pukekos than in other species. 
It is suggested that some of the differences found were per- 
haps related to dietary habits of the various species studied. 
The study demonstrated little pollution of the environment, 
even near the more industrialized areas of the country. 


78-2788. Nishimura, T.; Tsuge, S.; Kawahara, T.; Suzuki, 
S. (Agric. Chem. Insp. Stn., Min. Agric. & For., Tokyo, Ja- 
pan) [Application of **S-captan impregnated paper bag to a 
Japanese pear.] Nohyaku Kensajo Nempo (Bull. Agric. Chem. 
Insp. Stn.) 17:40-42; 1977. (1 reference) (Japanese) 

Japanese pears were wrapped in double paper bags 
for a period of one mo each. Three applications of ** S-captan 
solution (1% in chloroform) were made to the various sur- 
faces: to the inside surface of the inner bag (A); to the outside 
surface of the inner bag (a); and to the inside surface of the 
outer bag (B). Total radioactivity in the fruit was highest for 
a, followed by A, and the least amount was noted when the 
captan was applied to the outer bag B. These ratios were 
considerably less than corresponding values for '*C-lindane. 
Captan residues in the fruit were 0.526 for method a, 0.128 
for method A, and 0.039 ppm for B, as compared to the 
maximum allowable concentration of 5 ppm in fruit. The 
greatest translocation of captan occurred from the outside 
surface of the inner bag within this period. 


78-2789. Nishiyama, K.; Sawada, Y.; Hosokawa, Y.; 
Usutani, S. (Sch. Public Health, Fac. Med., Hirosaki Univ., 
Hirosaki, Aomori, Japan) [Studies on the amount of exposure 
to pesticides and blood levels of organophosphorus pesticides 
of farmers engaging in fixed-piping joint- control-works of 
disease and insect damages to apples.] Nippon Noson Igakkai 
Zasshi (Jap. J. Rural Med.) 27(2): 181-186; 1978. (7 refer- 
ences) (Japanese) 

The amount of exposure to pesticides, dynamic state 
of organophosphorus pesticides in the blood, and values 
representing the liver function of farmers engaging in pest 
control in joint works using fixed piping systems for pesticide 
application in apple orchards in Aomori Prefecture were in- 
vestigated. Results showed that the concentration of organo- 
phosphorus pesticide (containing diluted fenitrothion and 
diazinon) inhaled by the farmers during application averaged 
0.030 mg/m’, an amount lower than that recommended by 
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ACGIH. The correlation of the concentration of pesticide to 
wind velocity was significantly positive, and the concentra- 
tion of organophosphorus pesticide in serum ranged from 
0.001 to 0.034 ug/ml (with higher levels of fenitrothion than 
diazinon). Urinary levels of pnitro- m-cresol were low, and 
hepatic function, as tested by GOT, GPT, LDH, CPK, alka- 
line phosphatase, and cholinesterase activity, was uneffected. 
It was found that the farmers may be exposed to momentarily 
high concentrations of pesticides, depending upon meteoro- 
logical conditions; and to the height of the apple trees, due 
to the pesticide application through a long straight tube in 
concentrations 2.7 times larger than those used by the speed 
sprayer method. Since most of the workers engaging in hand 
application of pesticides are old or female, special protective 
devices should be used during organophosphate handling. 


78-2790. Van Bladel, R.; Moreale, A. (Fac. Agron. Sci. 
Dep. Sci., Cathol., Univ., Louvain, Belgium) Aspects 
physicochimiques de la pollution des sols: role et prediction 
du phenomene d’adsorption. [Physicochemical apsects of soil 
pollution: role and prediction of an adsorption phenomenon. | 
Pedologie 27(1): 44-66; 1977. (12 references) (French) 

Experiments with an initial concentrations of 30 ppm 
chloroaniline disclosed that, at a soil solution ratio of 1:1, the 
organic colloid contributed to the total adsorption variation 
by 85%, while at a 1:10 ratio, the percentage was 62. Results 
also revealed the existence of the phenomenon of hysteresis 
which increases with the rising percentage of organic material 
in the soil. It is suggested that the stability of the complexes 
formed is responsible for the irreversibility of the absorption 
processes observed. Studies using soil colloids were carried 
out to construct a mathematical model that could be used to 
predict the distribution of pchloroaniline derivatives from 
the initial concentration of substituted urea applied to a soil 
of known organic content. Phenylcarbamate, aniline, p-chlo- 
roaniline, m,p-dichloroaniline, acylanilide-based pesticides, 
and decomposition products of phenylurea were investigated 
with the view of determining the effect of the physiochemical 
properties of 15 different soils on the adsorption of aromatic 
amines. 


78-2791. Silk, P. J.; Semeluk, G. P.; Unger, I. (Dep. 
Chem., Univ. New Brunswick, Fredericton, NB Canada) The 
photoreactions of carbamate insecticides. Phytoparasitica 
4(1): 51-63; 1976. (31 references) 

The degradation of O-phenyl- N-methyl carbamates 
in the environment, reaction photoproducts (if any), and the 
photolysis mechanisms of carbamates in solution in the 
laboratory were studied using the test compounds mexacar- 
bate, aminocarb, methiocarb, carbaryl, terbucarb, dioxacarb, 
and formetanate. These compounds absorb radiation mainly 
from the solar region of the earth’s surface. Previous studies 
in this field suggest that the degradation reaction proceeds 
via a photo-Fries mechanism. The spectral characteristics of 
the carbamate pesticides are discussed in relation to their 
photochemical behavior. Emission properties of the com- 
pounds were also examined to detect distinguishing features 
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that might be used for differentiating between different carba- 
mates in a mixture. 


78-2792. Yaron, B.; Saltzman, S. (Div. Soil Residues 
Chem., Inst. Soils & Water, Agric. Res. Org., Bet Dagan, 
Israel) Soil-parathion surface interactions. Residue Rev. 69: 
1-34; 1978. (30 references) 

Summarizing the present theoretical knowledge on 
the physicochemical interactions between parathion and soil 
constituents, the following practical conclusions concerning 
the behavior of parathion in the soil environment may be 
drawn: reaching the soil, parathion is distributed among the 
solid, liquid, and gaseous soi phases and in the absence of 
water, parathion is preferentially distributed in the solid 
phase; the affinity for parathion of the constituents of the soil 
solid phase decreases in the order of organic matter > clay 
fraction (montmorillonite > attapulgite > kaolinite) > 
coarse fraction; the hysteresis in parathion release from the 
adsorbed phase is due to its strong bonding to the organic 
colloids, hence, a build-up of long-lasting residues in soils is 
a possibility to consider; the chemical degradation of parath- 
ion in soils is a slow process, the rate of which is dependent 
on the soil properties and environmental factors; and the 
chemical degradation of parathion in soils proceeds by the 
hydrolysis of the phosphate ester bond. The resulting nontox- 
ic metabolites, mainly the phosphate moiety, may be retained 
by the soil colloids. (Author abstract by permission) 


78-2793. Henny, C. J. (Patuxent Wildl. Res. Cent., US 
Fish & Wildl. Serv., Corvallis, OR) Birds of prey, DDT, and 
tussock moths in Pacific Northwest. Trans. North Am. Wildl. 
Nat. Resour. Conf. 42: 397-411; 1977. (27 references) 

Residue accumulation of DDT was studied in the 
American kestrel, goshawk, Cooper’s hawk, and 
sharp-shinned hawk. Most of the DDT accumulated in the 
kestrel is due to the ingestion of contaminated food. Residues 
of DDT and its metabolites in sprayed areas show highly 
significant increases in the postspray period. The detection 
of DDT in the plasma of kestrels only 4 days postspray indi- 
cates a rapid accumulation of DDT. The residues of DDT 
and its metabolites were ten times higher in eggs collected 
in the spray area than in eggs collected more than 10 miles 
away from the spray area. Eggshells were 11.5% thinner in 
1975 than were pre-1947 eggshells in the spray area, but they 
were only 6.7% below normal in 1976. Delayed nesting and 
reduced nesting success were noted in the sprayed area 
throughout the late spring of 1975. Studies on accipiters 
demonstrated higher levels of DDT and its metabolites after 
spraying than the kestrels. DDT residues in kestrels peaked 
at 0.78 ppm in the spray area in 1975; goshawks in the spray 
area in 1975-1976 contained 2.03 ppm; and Cooper’s hawks 
in the spray area in 1975-76 contained 2.99 ppm. 
Sharp-shinned hawks in the spray area contained 4.75 ppm 
in 1975-76. 


78-2794. Johansson, C. E.; Winell, B. (Food Lab., Swedish 
Natl. Food Adm., S-75126 Uppsala, Sweden) Rester av klor- 
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pesticider och vissa fosforpesticider i frukter, bar, gronsaker, 
rotfrukter och svamp, Juni 1974 - December 1975. [Residues 
of organochlorine pesticides and certain organophosphorus 
pesticides in fruit, vegetables and mushrooms, June 1974 - 
December 1975.] Var Foeda 28(3): 85-115; 1976. (4 refer- 
ences) (Swedish) 

Of 8161 fruit, vegetable and mushroom samples col- 
lected in Sweden during the June 1974 to December 1975 
period for organochlorine and organophosphorus pesticide 
residue analyses, no pesticide residues were found in 4,099 
samples (59.2%). The Swedish residue tolerances were ex- 
ceeded in 50 samples (0.61%); tolerances for organochlorine 
pesticides (aldrin, dieldrin, DDT and lindane) were exceeded 
in 30 samples (0.37%), and tolerances for organophosphorus 
pesticides (ethion and parathion) were excessive in another 
20. The FAO/WHO tolerances were exceeded in 43 samples 
(0.52%). Swedish and/or FAO/WHO tolerances were ex- 
ceeded in a total of 90 samples (1.10%). Two of these 90 
samples were domestic produce (0.09% of the Swedish sam- 
ples investigated); the other 88 were imported (1.46% of the 
imported samples). Only very low pesticide residue levels 
were found in the 267 deep-frozen fruit and vegetable sam- 
ples. The percentage of samples with residue levels exceeding 
the tolerance was highest among the citrus fruits (4%). 


78-2795. | Dubsky, H.; Rittich, B.; Sommerova, H.; Marek, 
V.; Hana, K.; Janousek, S. (Fac. Med., Univ. J. E. Purkyne, 
Brno, Czechoslovakia) Stanoveni rezidui chlorovanych pes- 
ticidu v pozivatinach a lidskych tukovych tkanich. [Determi- 
nation of chlorinated pesticide residues in foods and human 
fat tissues.] Vet. Med. (Prague) 22(10): 629-633; 1977. (9 ref- 
erences) (Czech) 

Determinations were made in 1975-76 in South 
Moravia of DDT, DDE and y-HCH (lindane) residues in 
feed for laying hens; poultry fat, livers, and spleens; potatoes; 
flour; and human fat tissues. Gas chromatography with an 
electron recording detector was used and the results were 
tabulated. Potato samples contained primarily DDT and 
DDE; y-HCH at levels comparable to those found previously 
in West Slovakia were occasionally noted. The median HCH 
(BHC) and DDT levels in poultry feed were 0.052 and 0.0 
mg/kg sample, respectively; in poultry fat, 0.125 and 1.27; 
in eggs 0.03 and 0.04; and in potatoes, 0.0 and 0.530. No 
residues werefound in wheat flour. Human fat tissues con- 
tained higher HCH levels than those found in other European 
countries; the DDT levels were comparable. DDT in human 
fat was found only in the form of the DDE metabolite, in- 
dicating a protracted process of metabolization. 


78-2796. | Vrochins’kii, K. K.; Gumennii, V. S.; Makovs’- 
kii, V. N. (All-Union Sci. Res. Inst. Hyg. & Toxicol. Pestic. 
Polymers & Plastic Mat., Kiev, USSR) Shlyakhi migratsii 
pestitsidiv u navkolishn’omu seredovischi. [Migration routes 
of pesticides in the environment.] Visn. Sil’s’*kogospod. Nauki 
(1): 35-38; 1978. (7 references) (Ukrainian) 

A literature review is presented on the migration of 
pesticides from soil into plants and soil invertebrates. The 
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coefficient of accumulation (ratio of the pesticide residue lev- 
el in the plants to that in the soil) was found to be well below 
1 for DDT and heptachlor in carrots, potatoes, alfalfa, 
cucumbers, beets, letlettuce, wheat, and oats, but an accumu- 
lation factor of 36.9 was found for lindane in peas and 39.9 
in the roots of pea plants. The accumulation factors found 
for DDT, lindane and dieldrin in soil invertebrates were in 
the respective ranges of 1.7-18.6, 2.8-5 and 2-130. 


78-2797. Rahman, A. (Soil & Field Res. Org., Ruakura 
Agric. Res. Cent., Minist. Agric. & Fish., Hamilton, New 
Zealand) Persistence of terbacil and trifluralin under differ- 
ent soil and climatic conditions. Weed Res. 17(2): 145-152; 
1977. (21 references) 

Residual activity of terbacil and trifluralin under 
various climatic conditions and in various soils was studied. 
Ten different soil types were used for the study: Horotiu 
sandy loam, Paengaroa sand, Levin silt loam, Ohaupo silt 
loam, Waitoa silt loam, Takapau silt loam, Waikiwi silt loam, 
Hamilton clay loam, Hauraki clay, and Rukuhia peat. The 
1 kg/ha application rate of both chemicals was seen to last 
for about 5 mo. The amount of rainfall had a definite effect 
on the disappearance of terbacil; most of the test sites receiv- 
ing 500 mm or more of rain, between dates of application of 
1 kg/ha and sampling, showed no detectable residue. Bioas- 
says indicated greater reductions in shoot growth of plants 
at lower organic matter levels than in soils containing high 
amounts of organic matter. However, this does not necessari- 
ly suggest greater amounts of herbicide present in these soils. 
The clay content of the soil also affected the residual activity 
of terbacil. The data from these studies suggest that the 
recommended rates of both terbacil and trifluralin may result 
in herbicide persistence for more than one growing season. 


78-2798. Parochetti, J. V.; Dec, G. W., Jr. (Dep. Agron., 
Univ. Maryland, College Park, MD 20742) Photodecomposi- 
tion of eleven dinitroaniline herbicides. Weed Sci. 26(2): 
153-156; 1978. (9 references) 

Decomposition of 11 dinitroaniline herbicides was 
determined following 7 days exposure to unfiltered solar 
radiation in July and compared with that in the dark. Radi- 
olabeled herbicides were applied at 1 kg/ha to dry soil thin 
layer plates. Decomposition of all dinitroanilines was higher 
when exposed to sunlight than if held in the dark under other- 
wise similar conditions. Thermal decomposition was noted 
for all dinitroanilines except profluralin [-(cyclopropylme- 
thyl)- a,a,a-trifluoro- 2,6-dinitro- N-propyl- p-toluidine] and 
dinitramine (V,M- diethyl- a,a,a-trifluoro- 3,5-dinitrotol- 
uene- 2,4-diamine). Photodecomposition for each herbicide 
was: 7.8% AC 92390 [N-(l-ethylpropyl)- 2,6-dinitro- 
3,4-dinitro- 3,4-xylidine], 8.2% isopropalin (2,6-dinitro- N,N 
-dipropylcumidine), 9.0% butralin [4-(1,1-dimethylethyl)- V 
-(1-methylpropyl)- 2,6-dinitrobenzenamine], 9.9% pendime- 
thalin [A-(l-ethylpropyl)- 3,4-dimethyl- 2,6-dinitroben- 
zenamine], 18.4% trifluralin (a,a,a-trifluoro- 2,6-dinitro- p 
-toluidine), 26.6% oryzalin (3.5-dinitro-M,M- dipropylsul- 
fanilamide), 30.4% fluchoralin [N-(2-chloroethyl)- 2,6-dini- 
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tro- N,N-dipropylaniline], 47.6% nitralin [4-(methylsul- 
fonyl)- profluralin, and 72.3% dinitramine. (Author abstract 
by permission) 


78-2799. WHO, Geneva, Switzerland Pesticide residues 
in food. WHO Tech. Rep. Ser. 612: 35pp.; 1977. (36 refer- 
ences) 

Possible hazards to man arising from residues of pes- 
ticides present in foods were evaluated. Consideration was 
given to fenitrothion, carbaryl, diquat, and phosalone in rela- 
tion to residue data, and chlordimeform and leptophos in 
light of potential toxicological hazards. Specific problems 
considered included the aliesterase- inhibiting compounds, 
organophosphorus insecticides which inhibit aliesterase ac- 
tivity in the liver and serum at concentrations lower than 
those that inhibit cholinesterase. Attention was also given to 
reversible cholinesterase inhibition, suspended production of 
chlordimeform, and the toxicological problems associated 
with leptophos. Potential hazards associated with leptophos 
were seen as two-fold: occupational or accidental exposure 
of individuals to high doses for short periods, and long-term 
low level exposure and possible build-up of the toxicant to 
threshold levels leading to ataxia. The evaluation of available 
data for the purpose of establishing acceptable daily intakes 
were reported for acephate, dialifor, edifenphos, methamido- 
phos, phosmet, carbofuran, formetanate, methomyl, pirimi- 
carb, bioresmethrin, cartap, chlormequat and choline chlo- 
ride, maleic hydrazide, and propargite. Pesticides which had 
been previously evaluated included carbophenothion, pirimi- 
phos-methyl, thiometon, carbendazim, captafol, diphenyla- 
mine, dodine, and paraquat. 


78-2800. Sect. Food Chem., Inst. Public Health, Yamana- 
shi, Japan [Results of a survey on pesticide residues in vege- 
tables, fruits and wines.] Yamanashi Kenritsu Eisei Kenkyu- 
sho Nenpo (Annu. Rep. Yamanashi Pref. Inst. Public Health) 
(21): 7; 1977. (Japanese) 

Results of investigations of pesticide residues in or 
on six specimens of Aralia cordata, 14 specimens of tea leaf, 
19 specimens of peaches, 23 specimens of grapes and in 21 
specimens of wines were reported. All specimens but the tea 
leaves were products of Yamanashi Prefecture. On Aralia cor- 
data, total BHC was less than 0.0001 ppm, total DDT was 
undetectable, fenitrothion was undetectable-0.009 ppm, and 
salithion, polychlorocyclodienes, diazinon, EPN, dichlorvos, 
dimethoate, malathion, fenthion, phenthoate, and chlorfen- 
vinphos were undetectable. On tea leaves, total BHC was 
0.0022-0.004 ppm, and total DDT, fenitrothion, salithion, 
polychlorocyclodienes, diazinon, EPN, kelthane, and parath- 
ion were undetectable. On peaches, total BHC was 
0.001-0.004 ppm, salithion was 0.001-0.084 ppm, and total 
DDT, fenitrothion, polychlorocyclodienes, diazinon, EPN, 
kelthane, chlorobenzilate, dichlorvos, dimethoate, malath- 
ion, phenthoate, and parathion were undetectable. On grapes, 
total BHC was 0.0003-0.001 ppm, total DDT was 
0.0001-0.0025 ppm, fenitrothion was undetectable-0.0023 
ppm, and salithion, polychlorocyclodienes, diazinon, EPN, 
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kelthane, chlorobenzilate, dichlorvos, dimethoate, malath- 
ion, and parathion were undetectable. In wines total BHC 
was from less than 0.0001 to 0.0002, total DDT was in trace 
amounts, and fenitrothion, salithion, polychlorocyclodienes, 
diazinon, EPN, kelthane, chlorobenzilate, dichlorvos, ma- 
lathion, fenthion and parathion were undetectable. 


78-2801. Ostojic, N.; Starovic, N.; Zigic, M. (Inst. Plant 
Prot., Belgrade, Yugoslavia) Prilog proucavanju uticaja 
povrsinsko-aktivnih supstanci na perzistentnost depozita 
bakarnog oksihlorida prema kisi. [Contribution to the study 
of the influence of wetting agents on copper oxychloride 
deposit persistence to rain.] Zast. Bilja 27(136): 201-205; 
1976. (7 references) (Croatian) 

The effect of the wetting agent Citowett (BASF) on 
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the persistence to rain of spray deposits of copper oxychloride 
on glass plates and citrus leaves was studied. The spray tested 
consisted of an aqueous suspension of 50% copper oxychlo- 
ride and 50% of Citowett (BASF). On glass plates, 15 sec 
rain reduced the copper oxychloride level to 53.18%, and 
only 9.09% were lost after 240 sec rain. When the wetting 
agent was added, the percentages of copper oxychloride 
found after 15 and 240 sec of rain were 79.31% and 16.25%, 
respectively. On citrus leaves, rain lasting 15 sec reduced the 
copper oxychloride level to 67.30, and only 14.42% were 
found after rain lasting 15 sec, and 49.02% after a rain lasting 
240 sec. The reduction of the copper oxychloride content on 
both glass plate and citrus leaves was greatest during the 
initial period of rain, regardless of whether or not wetting 
agent was added. 


78-2879, 78-2887, 78-2907, 78-2908, 
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78-2802. Baeumler, W. (Inst. Angew. Zool., Munich, Ger- 
many) Herbizideinsatz und Maeuse in Forstkulturen. [Ap- 
plication of herbicides and effect on voles in forest planta- 
tions.) Anz. Schaedlingskd. Pflanz. Umweltschutz 50(4): 
51-55; 1977. (15 references) (German) 

The effect of spraying two | ha areas of spruce forests 
with Gramoxone (paraquat), and thereby destroying the feed 
base of the rodent population, was studied on the population 
development of the field vole (Microtus agrestis) and the com- 
mon vole (Microtus arvalis). Potential toxic effects on the 
rodents were monitored on marked animals. In spite of para- 
quat’s relatively low LDSO for field mice, no acute toxic ef- 
fects were noted which could be attributable to the water 
solubility of this herbicide. In excretions of marked animals 
almost no residues were found. Since starving voles are likely 
to debark young trees, and the paraquat treatment achieved 
no marked and lasting decrease of the rodent population, the 
advisability of using herbicides to control rodent populations 
in forested areas is questioned, except perhaps in the case of 
tree nurseries where the herbicide would have to be applied 
repeatedly. 


78-2803. Vucinovic, B. (Poisoning Cent., Split, Yugos- 
lavia) Slucajevi trovanja pesticidima lijeceni na Internom od- 
jelu Opce bolnice split U 1975 1976 godini. [Pesticide studies 
performed at Poisoning Center, Split,, Yugoslavia, 1975-76]. 
Arh. Hig. Rada Toksikol. 28(4): 402; 1977. (Croatian) 

The study describes cases of pesticide poisonings of 
patients treated at the Split General Hospital, Split, Yugos- 
lavia. Five patients, 2 of whom died, were treated for Gebutox 
(dinoseb) and Gramoxon (paraquat) poisoning in 1975. Of 
seven patients treated in 1976 for Rogor (dimethoate), Lebay- 
cid (fenthion), and Deherban poisonings, 4 died. All together, 
30 patients were treated for various types of poisonings in 
1975, and 24 were treated in 1976. 


78-2804. Mikulicic, V.; Busljeta, M.; Skavic, J. (Fac. 
Crim. Med., Zagreb, Yugoslavia) Akutna otrovanja dini- 
trobutilfenolom. [Acute dinoseb intoxication.] Arh. Hig. 
Rada Toksikol. 28(4): 403; 1977. (Croatian) 

Cases of acute dinoseb intoxication are described. 
Samples for qualitative and quantitative analysis were taken 
during autopsy. Chromatography was used to separate 
DNBP from DNOC. The results of the quantitative distribu- 
tion of DNBP in the organs and body fluids are tabulated. 


78-2805. Bidanset, J. H. (Author address not given) Two 
unusual suicides involving pesticides as the fatal agent. Clin. 
Toxicol. 12(5): 615; 1978. 

The western part of Nassau County, Long Islands is 
a densely populated suburb of New York City. As a result, 
deaths due to pesticide exposure have been rare. Two cases 
involving suicidal use of an insecticide and a rodenticide have 
been investigated and are reported. In case 1, Raid Roach & 
Ant Killer was ingested by a 54 year old female with a history 
of diabetes, alcoholism, and psychiatric treatment (subse- 
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quent to prior suicide attempts). Toxicological analysis of the 
organs revealed the presence of both a volatile mixture con- 
stant with the vehicle for the insecticide and nonvolatile com- 
ponents of the active ingredients (dichlorvos and propoxur). 
Case 2 involved a 40-yr-old female with a history of paranoid 
schizophrenia (at the time prescribed a phenothiazine and a 
babiturate). Admitted to Nassau County Medical Center 
with a suspected overdose, she expired 28 days later. The 
cause of death was certified as bronchopneumonia with anox- 
ic encepholopathy secondary to probable ingestion of Vacor 
rat poison. (Author abstract by permission) 


78-2806. | Memon, I. A. (Dep. Pediatr., Cook Cty. Hosp., 
Chicago, IL) Organophosphate poisoning. ///, Med. J. 154(1): 
32-35; 1978. (11 references) 

Two case reports are presented in which children suf- 
fered from organophosphate poisoning. The first case in- 
volved a 14.5-mo-old black male who had ingested an ant 
killer; the second involved a 21-mo-old black male who had 
ingested a roach spray. In the first case pralidoxime in a dose 
of 20 mg/kg was administered intravenously along with the 
third dose of atropine and again with the sixth dose of atro- 
pine 6 hr after admission. Similar treatment was given to the 
second patient. It is noted that pralidoxime not only prevents 
but reverses phosphorylation of the acetylcholinesterase en- 
zymes and that the drug is used as an adjunt to atropine and 
is not to be used as a substitute for atropine. In each case the 
child drank the poison from a soda pop bottle in which it had 
been improperly stored. 


78-2807. Harell, M.; Shea, J. J.; Emmett, J. R. (Shea Clin. 
& Deafness Found., Memphis, TN 38104) Bilateral sudden 
deafness following combined insecticide poisoning. Laryngo- 
scope 88(8 pt 1): 1348-1351; 1978. (12 references) 

Bilateral profound hearing loss was re-evaluated in 
a 27-yr-old male. The deafness had following combined poi- 
soning due to exposure to an aerosol containing both malath- 
ion and methoxychlor. The patient had severly impaired re- 
nal and hepatic function tests on admission. No data was 
taken on cholinesterase levels. The patient demonstrated a 
slow onset of symptoms and signs; bilateral profound and 
permanent sensorineural hearing loss, and residual peripheral 
neuropathies in the extremities. It is suggested that the usual- 
ly low toxicity of malathion may have been potentiated by 
the methoxychlor present in the aerosol. 


78-2808. Graben, N.; Doss, M.; Kloppel, H. A. (Med. 
Clin. & Polyclin, Univ. Essen, D-4300 Essen, Germany) Sto- 
erung des Porphyrinstoffwechsels bei der Thalliumvergif- 
tung. [Disorder of porphyrin metabolism in thallium intoxi- 
cation.] Med. Klin. 73(31): 1114-1116; 1978. (16 references) 
(German) 

The case of a 19-yr-old man who ingested 750 mg 
thallium, in a suicidal attempt, is reported. He developed the 
characteristic symptoms of thallium poisoning (major paraes- 
thesia of the lower legs, sinus tachycardia and labile arterial 
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hypertension) within 4 days. The thallium was 410 wg/I in 
the serum on the 4th day, and the urinary clearance reached 
up to 40 mg/24 hr. Excretion of porphyrin and its precursors 
was largely increased during the acute phase, showing a pre- 
ponderance of coproprophyrin and uroporphyrin. The thera- 
py consisted of detoxication by forced diuresis, combined 
blood perfusion through activated carbon and hemodialysis, 
which were effective. The patient was treated with antidotes, 
such as iron (III)- hexacyanoferrate (3 g/day, po) and sodium 
thiosulfate (1 g/day, iv). Full recovery was seen in about 9 
mo. The findings indicate that thallium poisoning should be 
taken into consideration in all cases of toxic disorders of por- 
phyrin metabolism. 


78-2809. Suski, V. (Inst. Hortic., Skierniewice, Poland) 
Zashchita plodovykh sadov v Pol’she. [Protecton of fruit or- 
chards in Poland.] Mezhdunar. S’kh. Zh. (1): 42-47; 1977. 
(Russian) 

The major pests and plant diseases occurring in or- 
chards in Poland, and pesticides used to control them, are 
described. The necessary waiting periods between application 
and harvesting are listed for 41 pesticides and nine fruits and 
berries. Carbaryl, fenthion, dichlrovos, methyl parathion, 
fenitrothion, lindane, and demethion are highly toxic for 
bees; formothion, thiometone, demeton, Milbex (chlorfene- 
thol), bromophos, primicarb, and malathion are less hazard- 
ous, and trichlorfon, methoxychlor, endosulfan, and captan 
have very low toxicity for bees. Bacillus thuringiensis, chlor- 
dimeform, chlorocamphen (toxaphene), benomyl, dinocap, 
zineb, cupric oxide, mancozeb, dichlorfluanid, copper oxy- 
chloride, dodine, thiram, sulfur and methyl! thiophanate are 
practically harmless to bees. 


78-2810. Kojima, M.; Hashimoto, S.; Kondo, M.; Kat- 
sumata, K.; Nakamura, K.; Nagata, M.; Hirase, F.; Saito, G. 
(Fac. Med., Tokai Univ. Isehara, Kanagawa, Japan) [Histo- 
logical studies on the kidney in cases of acute chemical intox- 
ication. Part I. Kidney failure after peritoneal infusion and 
blood dialysis.] Nippon Hoigaku Zasshi (Jp. J. Legal Med.) 
31(6): 381-382; 1977. (Japanese) 

Results of histological and ultrastructural examina- 
tion of the kidneys from two cases of suicide (one by copper 
sulfate and the other by paraquat) treated with closed inter- 
mittent peritoneal irrigation and blood dialysis were reported. 
The irrigation was carried out 39 times, each time with a 
single dose of 2,500 ml. Kidney failure due to acute intoxica- 
tion was characterized by translocational calcification and 
the presence of crystals of oxalic acid, presumably due to 
oxalosis induced by the increased oxalic acid production. 
Contrastingly, six control cases of intoxication by pesticides 
that did not receive irrigation and dialysis showed no calcifi- 
cation, nor presence of oxalic acid crystals in the kidney. 


78-2811. 


Wakatsuki, S. (Saku Gen. Hosp., Usuda, Naga- 
no, Japan) [Pesticide intoxication as an accident, present and 
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future.] Nippon Saigai Igakkai Kaishi (J. Jpn. Accident Med. 
Assoc.) 26(5): 394-403; 1978. (Japanese) 

A generalized report of accidental cases of intoxica- 
tion due to agricultural pesticides is given, with emphasis on 
the misuse of these compounds in Japan. The amount of pesti- 
cides applied per unit area in Japan is six times that of Europe 
and seven times that of the United States. Costs of pesticide 
production in 1976 amounted to 218 billion yen. Of the insec- 
ticides (the most abundantly used pesticides), intoxications 
were most frequently due to the organophosphorus and me- 
thylcarbamate compounds, followed by the organofluorine 
insecticides. Due to their persistence in the environment, the 
organochlorine insecticides have been almost completely 
banned. Questions are now being raised on the safety of the 
antibiotics, dithiocarbamates and organoarsenicals. Dermati- 
tis due to PCP and chlorophenoxy acids is often a problem. 
Organofluorines as rodenticides frequently cause severe in- 
toxication. Pesticides which commonly cause accidental in- 
toxications are tabulated. Mortality figures from pesticide 
intoxications were 572, 444, 407, and 442 in 1972, 1973, 1974, 
and 1975, respectively, with the majority of cases stemming 
from suicide or murder by parathion, endrin (already prohib- 
ited in use), EPN, or malathion. The main symptoms and 
impairments of pesticide intoxication are manifested in acute 
poisoning, dermatitis, or eye irritation. Detailed clinical data 
on pesticide intoxication were collected and classified by the 
Japan Association of Rural Medicine. The association’s find- 
ings pointed out that many harmful pesticides are not yet 
registered; there are loopholes in pesticide regulatory laws; 
there are problems in aerial application; and there is a need 
for establishing local or prefectural poison centers. 


78-2812. Appleby, W.; Kolojeski, J. (Shell Chemical Co., 
San Ramon, CA 94583) EPA - Dieldrin. In: Origins of Hu- 
man Cancer. Book C. Human Risk Assessment. Hiatt, H. H., 
Watson, J. D., and Winsten, J. A., eds. (New York: Cold 
Spring Harbor Laboratory): 4: 1709-1713; 1977. 

The need for sound principles of carcinogenicity is 
examined. After the conclusion of the aldrin/dieldrin suspen- 
sion hearings, the EPA introduced in a brief a listing of nine 
principles of carcinogenicity. Various persons took exception 
to these nine principles, charging they were unsound and did 
not therefore qualify as principles. Instead it was suggested 
by these opponents of the principles that they should more 
correctly be called propositions which can then be believed, 
doubted, or denied on the basis of more complete scientific 
information. A specific rebuttal attacks the redefinition of 
tumor to mean cancer, as is indicated in the principles. Views 
of the Committee for the Coordination of Tumor Investiga- 
tions suggest that the continuing release into the environment 
of many new industrial chemicals calls for a system of meas- 
ures to prevent exposure of groups of workers and the public 
to these hazards. While it is true that some cancers are caused 
by industrial chemicals, it is suggested that most cancers are 
also associated with a variety of factors, not the least impor- 
tant of which is life habits. Present knowledge should be used 
to lessen the hazards, while epidemiological studies should 
be expanded to learn more about the process of carcinogene- 
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sis in man. The National Cancer Institute formed a commit- 
tee to develop a set of criteria for carcinogenicity determina- 
tions in man and animals. These criteria are general 
guidelines and not rigid, universal crtieria. It is recognized 
that benign neoplasms may represent a stage in the evolution 
of a malignant neoplasm and in other cases they may be end 
points in themselves. The EPA: aldrin/dieldrin case points 
out at least two areas of cancer. First, standards for animal 
testing must be determined and clearly articulated. Secondly, 
the use of statistics must be standardized. [At Cold Spring 
Harbor Conf. on Cell Proliferation] 


78-2813. Kolojeski, J. C. (Clement Assoc. Inc., Washing- 
ton, DC) Federal administrative trial of a carcinogen: the 
EPA aldrin/dieldrin pesticide case. In: Origins of Human 
Cancer. Book C. Human Risk Assessment. Hiatt, H. H., Wat- 
son, J. D., and Winsten, J. A., eds. (New York: Cold Spring 
Harbor Laboratory): pp. 1715-1731; 1977. 

The case of the EPA charge that aldrin - dieldrin 
pesticides have a potential of being carcinogenic is reviewed. 
This was one of the largest administration cases dealing with 
environmental carcinogens in the history of the federal gov- 
ernment, involving a series of hearings and hundreds of wit- 
nesses in a debate between scientists and attorneys on both 
sides. A lawsuit, brought by the Environmental Defense 
Fund in 1970, charged that the use of aldrin and dieldrin 
should be suspended immediately. A hearing was held in 
1974 to review the charged. Also discussed are reviews on 
the persistence of aldrin - dieldrin. They are present in the 
fatty tissues of virtually every person in the United States. 
Long-term feeding studies had been conducted, but the data 
had not been analyzed. Studies conclusively showing dieldrin 
to be a carcinogen in mice in June of 1967 were not published 
until 1973. At the time of the original hearings, aldrin - diel- 
drin usage was something over 11 million Ib. 


78-2814. Takahashi, W.; Budy, A. M.; Wong, L. (Pacific 
Res. Cent., Univ. Hawaii, Honolulu, HI 96816) Occurrence 
of leukopenia among workers exposed to pesticides. Phar- 
macologist 20(3): 212; 1978. 

Over 400 residents of Hawaii, exposed to pesticides 
during the course of their occupations, were monitored be- 
tween 1967 and 1973. Leukocyte counts below 4,000/mm’ 
were noted in 27 of these patients. Four of the 27 had WBC 
counts of less than 4,000/mm/’ for 2 or more yr; the liver 
function tests in these 4 individuals were normal. Macrocytic 
anemia was present in one individual and 5 yr later, myelofi- 
brosis was diagnosed. The pesticides to which this individual 
had been exposed included, among others, sodium arsenite, 
chlorophenothane, and DDT. 


78-2815. Corn, T. E. (Agric. Comm. Fresno Cty., Fresno, 
CA 93702) Local government pesticide surveillance pro- 
grams. Proc. Pap. Annu. Conf. Calif: Mosq. Control Assoc. 44: 
2-3; 1976. 

Various purposes of the local government offices in 
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relation of pesticide control are described. The plant protec- 
tion and apiary division is concerned mainly with the follow- 
ing: detection of insect pests; surveying pesticide injury to 
vegetation; collecting and identifying particular pests; regu- 
lating certain pesticides as restricted; supervising and regis- 
tering licensed pest constrol operators and advisors of pest 
control operations; inspection of bee hives for disease; enforc- 
ing beekeeper and honey bee regulations and restrictions; in- 
specting plant material and seeds transported by main, ex- 
press truck, or air to prevent disease or insect spread; and 
inspecting plant nurseries to prevent insect spread. That divi- 
sion which deals with grower and consumer protection is con- 
cerned with vertebrate pests, pest bird control, weed control, 
standardizing enforcement procedures, surveillance of egg 
shells, and compiling reports on the condition, acreage, pro- 
duction and value of agricultural products in the county. 
Worker safety is an area of great concern to the agricul- 
ture-business community. Various enforcement techniques, 
used to ensure worker safety, are noted. 


78-2816. |Womeldorf, D. J. (Vector Control Sec., Cali- 
fornia Dep. Health, Sacramento, CA 95814) Role of the 
cooperative agreement between the California department of 
health and local vector control agencies in coordinating pesti- 
cide use. Proc. Pap. Annu. Conf. Calif: Mosq. Control Assoc. 
44: 13-15; 1976. 

In an effort to avoid accidental exposure to pesticides, 
cooperative measures were established between the Depart- 
ment of Health in California and local vector control agen- 
cies. In the first year of this agreement, 1967, 49 agencies 
agreed to use pesticides listed on an official list and according 
to label specifications, to maintain records for review on all 
pesticides applied and the critical data for each, and to avoid 
using pesticides in a manner which would lead to illegal resi- 
dues on farm products or in meat or milk. By 1974 acceptable 
mosquito control pesticides included parathion, methyl pa- 
rathion, malathion, fenthion, and abate (temophos), as had 
been the case in the 1967 document, but added to the list were 
chlorpyrifos, naled, dichlorvos, propoxur, Lethane 384 & 
butoxy- 5thiocyandiethyl ether) pyrethrins, synthetic pyre- 
throids, petroleum oils, fuel oils, and insect growth regula- 
tors. Special exemptions had also been listed for some uses 
of propoxur, fenthion, and chlorpyrifos. More recent require- 
ments of the agreement which were initiated with the 1972 
Federal Environmental Pesticide Control Act are reviewed. 


78-2817. Lusk, E. E.; Womeldorf, D. J.; Washino, R. K..; 
Akesson, N. B.; Whitesell, K. G. (Vector Control Sec., Cali- 
fornia Dep. Health, Redding, CA 96001) Effects of nonther- 
mal aerosol applications of chlorpyrifos on non-target arthro- 
pods, and people in an urban area. Proc. Pap. Annu. Conf, 
Calif: Mosq. Control Assoc. 44: 78-85; 1976. (8 references) 
Studies were made to determine what level of mos- 
quito control could be achieved in a town situation while 
simultaneously monitoring the effects of the nonthermal in- 
secticide application used on non-target species as well as the 
effects on blood cholinesterase levels in persons directly in- 
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volved in the application or in other exposed individuals. The 
aerosol applications of fogging agent (AI = chlorpyrifos) re- 
sulted in some mortality to non-target arthropods, but the 
impact on the population was minor. During the checks on 
blood cholinesterase levels, maximum exposure was achieved 
by placing two people in the back of an open truck chasing 
the aerosol machine. Other degrees of exposure were ex- 
perienced by drivers of the trucks transporting the foggers, 
passengers in the cabs, riders in the rear of the fogger truck, 
and individuals standing in yards of houses throughout the 
village. Even in the maximum exposure cases no significant 
cholinesterase depression was noted. It is concluded that, un- 
der the conditions of this study, no hazard was demonstrated 
to residents during chlorpyrifos aerosol application, or to the 
workers. 


78-2818. Stevenson, J. H.; Needham, P. H.; Walker, J. 
(Natl. Beekeeping Unit, ADAS, Statford-on-Avon, War- 
wickshire, England) Poisoning of honeybees by pesticides: 
investigations of the changing pattern in Britain over 20 
years. Rothamsted Exp. Stn. Rep. (2): 55-72; 1977. (25 refer- 
ences) 

A review of honeybee poisoning due to pesticides in 
Great Britain over the past 20 years is given. Due to a lack 
of uniform testing, previous pesticidal formulations were not 
adequately evaluated for risk to bees. New methods were 
developed to allow for foraging behavior of the bees, as well 
as the formulation and application method of the pesticides. 
Acute toxicity of unformulated pesticides by laboratory 
investigations, field trials of pesticide toxicity to bees, and 
sampling of poisoned bees are the methods discussed. Current 
analytical methods of organochlorine, organophosphorus 
and carbamate insecticides are outlined and related to the 
incidence of mortality of bees. A major cause of bee poisoning 
is related to the use of organophosphoates for control of black 
bean aphid, Aphis fabae, and suggestions are given to avoid 
use of these compounds when bees are at risk. Poisoning and 
preventive measures are discussed separately for other types 
of applications. General guidelines for avoiding bee damage 
are given, particularly by the use of menazon and pirimicarb 
insecticides combined with biological controls. Appendices 
on laboratory toxicity testing and field toxicity testing of pes- 
ticides are included. 


78-2819. | Anonymous [Partial amendments of the stand- 
ards for safe use of pesticides in Japan.] Shokubutsu Boeki 
(Plant Prot.) 32(9): 395-396; 1978. (2 references) (Japanese) 

The Ministry of Agriculture, Forestry and Fishery 
of Japan announced the partial amendments to the standards 
for safe use of pesticides. Liquid formulations containing am- 
monium iron methanearsonate may only be applied three 
times to grapes and no later than ten days before harvest. 
Ammonium iron methanearsonate may not be used on sum- 
mer oranges, Japanese pears, peaches, apples, strawberries, 
cucumber, tomatoes, potatoes, or spinach. Tomatoes are ad- 
ded to the list of crops to be treated with emulsifiable concen- 
trates (EC), no more than two times, with the last application 
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no later than seven days before harvest. Dichlorvos EC may 
be applied no later than 14 days before before harvest to 
Japanese radishes. On egg plants grown in open fields, and 
in houses, application of EC may be performed no later than 
one and three days, respectively, prior to harvest. Phenthoate 
EC may be applied to rice plants four times, up to seven days 
before harvest, and fenthion EC may be used as rice seed 
dressing up to six times before sowing. Wettable powders 
(WP) of fenthion may be applied to potatoes up until seven 
days before harvest. Fenitrothion powder may be added to 
persimmon orchards up to three times, with the last applica- 
tion no later than 30 days before harvest; its EC, WP, and 
powder may be applied to chestnuts before the splitting of 
pods. WP and EC of fenitrothion may be used for Japanese 
pears and peaches up to six times before 21 days within har- 
vest, and for watermelon, until 3 days before harvest. For 
carrots, EC of fenitrothion may be used two times up to 30 
days before harvest, and for spinach, two times, up to 21 days 
before harvest. EC of fenitrothion should not be used on let- 
tuce. Amendments for diazinon, chlorfenvinphos, 3-diethox- 
yphosphoryl thiomethyl- 6-chlorobenzoxazolone and O,O 
-diethyl- O-3,5,6- trichloro- 2-phridine- phosphorothioate 
were also announced, but the details of the new regulations 
were not mentioned. 


78-2820. | Tomescu, R. (Author address not given) Influen- 
ta tratamentelor cu heptachlor asupra protozoarelor din sol. 
[Effect of heptachlor treatment on soil Protozoae.] Stud 
Univ. Babes Bolyai Ser. Biol. 22(1): 53-56; 1977. (4 references) 
(Rumanian) 

The effect of heptachlor, applied on the soil surface 
(1 kg/ha) in the spring, on protozoa was studied in brown 
forest soil and in alluvial-colluval soil. The heptachlor caused 
a considerable reduction in the protozoa count in both soils; 
the toxic effect was most pronounced in May and September. 
In the brown forest soil, the toxic effect of heptachlor was 
evident in the upper 20 cm soil layer, while the toxic effect 
was more pronounced in the 10-20 cm layer of the alluvi- 
al-colluvial soil due to the rapid leach-out of heptachlor from 
the upper layer of this soil by precipitation. 


78-2821. Kim, Y. I.; Whang, D. W.; Nam, Y. L.; Lee, C. 
H.; Lee, H. C.; Park, M. H.; Park, H. S. (Dep. Intern. Med., 
Natl. Med. Cent., Seoul, South Korea) [Study on liver injury 
in acute drug intoxication.] Taehan Naekwa Hakhoe Chapchi 
(Kor. J. Intern. Med.) 20(2): 146-152; 1977. (23 references) 
(Korean) 

Biochemical liver function tests and liver biopsies 
were performed in 52 patients with acute drug intoxications 
admitted to the National Medical Center in Seoul, Korea, 
between October 1975 and August 1976. Twenty-five of the 
patients were male; 17 were 11-20-yr-old, 15 were 21-30 yr 
old, and the remainder were between the ages of 31 and 60 
yr. Poisoning was caused by parathion in 42.3% of the cases, 
by rodenticides in 32.7%, by sedatives in 17.3%, and by other 
drugs in the remainder. Eight deaths occurred in the parath- 
ion group, three in the rodenticide group, and none in the 
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other groups. Liver function abnormalities (BSP retention, 
elevated SGOT, decreased cholesterol, increased bilirubin, 
and increased SGPT) were present in 22-55% of the patients. 
Liver function disturbance was most severe in patients with 
parathion intoxication, but the severity was not directly cor- 
related with the amount of drug ingested. Histological altera- 
tions were also nonspecific, and there was no recognizable 
correlation between the severity of pathological findings and 
the clinical-biochemical findings. 


78-2822. Marsh, D. O.; Myers, G. J.; Clarkson, T. W.; 
Amin-Zaki, L.; Tikriti, S. (Author address not given) Fetal 
methylmercury poisoning: new data on clinical and toxicolog- 
ical aspects. Trans. Am. Neurol. Assoc. 102: 69-71; 1977. 
A number of children who were exposed to various 
levels of methylmercury in utero demonstrated neurological 
defects. Dose-response relationships were determined of fetal 
methylmercury poisonings by examining peak concentrations 


See also 78-2754, 78-2755, 78-2789, 


78-2793, 


of mercury in maternal hair. Of the 29 children examined, 
three showed severe neurological deficits, with the others 
demonstrating mild spastic diplegia. Peak hair concentra- 
tions of mercury ranged between 112 and 384 ppm in ten 
mothers. The following abnormalities were present in the 
children of these ten mothers with the percentage of children 
so affected listed: early motor retardation, 50%; delayed 
speech, 70%; mental retardation, 40%; convulsive disorder 
by history, 30%; extensor plantar responses at age 4-5 yr, 
55%; definite neurological signs other than plantars, 40%; 
small heads, 40%; and short stature, 70%. The degree to 
which the same affects were noted in children from 15 other 
mothers with peak hair concentrations of mercury less than 
25 ppm was: 0%, 7%, 7%, 0%, 17%, 7%, 13%, and 14%, 
respectively. These findings demonstrate a dose-response re- 
lationship, and indicate that fetal brain damage can be wroght 
by considerably lower levels of methyl mercury than had 
previously been thought possible. 


78-2799, 78-2829 and 78-2910. 
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78-2823. | Egyed, M. N.; Shlosberg, A. (Kimron Vet. Inst., 
Beit Dagan, Israel) Some considerations in the evaluation of 
a herbicide (simazine - aminotriazole) poisoning in sheep and 
horses. Vet. Human Toxicol. 19(2): 83-84; 1977. (11 refer- 
ences) 

Thirty ewes grazed on weeds during and soon after 
spraying of the weeds with a mixture of simazine and amino- 
triazole. The following morning four sheep were staggering, 
and by afternoon had become recumbent. Two died by eve- 
ning and an additional eight were staggering. A total of 30 
sheep became ill; all of these died within 3 to 7 days of the 
first clinical signs of herbicide poisoning. Two horses, also 
grazed among weeds during or soon after spraying. In one 
case the mixture of simazine and aminotriazole was used, and 
in the other the spray was unidentified, but the same combi- 
nation was suspected. Both horses died within 24 hr. Patho- 
logical examination of the sheep revealed congestion of the 
liver and abomasum, and mild pulmonary edema. The horses 
demonstrated inflammation of the gastrointestinal tract. 
Simazine was detected in the rumen contents and livers of 
the sheep and in the stomach of the horses, while amino- 
triazole was not. 


78-2824. Hamed, A. S.; Zohdy, L. (Soils Dep., Natl. Res. 
Cent., Cairo, Egypt) Effect of the fungicide, Orthocide, on 
the decomposition of humic acids. Acta Agron. Acad. Sci. 
Hung. 27{1-2): 86-91; 1978. (23 references) 

The effect of Orthocide (captan), a fungicide, on the 
decomposition of humic acids was investigated. The fungicide 
was used at rates of 1, 10, and 20 ppm during the study. The 
samples were incubated at 30°C for 3, 7, 14, 21, 28 and 35 
days. After application of Orthocide, growth of humic acid 
decomposers was stimulated, especially at the 1 ppm level. 
A negative correlations was noted between the counts of 
humic acid decomposers and Orthocide concentrations. A 
gradual increase was noted in the concentration of total car- 
bon in the control and treated cultures, reaching different 
peaks at different times depending on concentration. A posi- 
tive relation was noted between the rates of Orthocide addi- 
tion and the amounts of total carbon in the cultures. A nega- 
tive correlation was noted betwen the amounts of volatile 
acids present in the humic acid and the amount of Orthocide, 
as well as between the acidity of the humic acid and the 
amounts of volatile acids and total carbon. Lower concentra- 
tions of Orthocide inhibited fixation of nitrogen but 20 ppm 
Orthocide treatments gave higher nitrogen amounts, indicat- 
ing that this level may have a stimulatory effect on nitrogen 
fixation. All treatments stimulated amino acid production; 
the greater the amount of Orthocide applied, the higher the 
amount of total amino acids obtained. 


78-2825. Toth, B. (Univ. Agric. Sci., Keszthely, Hungary) 
Effect of a few herbicides on the microbiological decomposi- 
tion of corn stalk. Acta Phytopathol. Acad. Sci. Hun. 12(1-2): 
109-112; 1977. (1 reference) 

Laboratory models were constructed to study the ef- 
fects of various herbicides on carbon dioxide production in 
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soil when corn stalk was decomposing. The herbicides used 
for the study included: Hungarin K-64, Aktikon, Afalon 
(linuron) and Ramrod (propachlor). The soil used was a Ra- 
man type brown forest soil. The presence of corn stalk in 
untreated soils considerably increased the ability of the soil 
to produce carbon dioxide. Of the herbicides tested, the doses 
of Hungarin K-64 and Aktikon slightly increased carbon di- 
oxide production of the soil. The greatest stimulation oc- 
curred with Hungarin K-64 at 5 mg/pot dose, without any 
N supplemention. When applied in 100 to 400 times greater 
concentrations the herbicides hindered carbon dioxide pro- 
duction considerably. This hindering effect was strongly re- 
duced by addining 100 to 500 mg mg N/200 g soil. 


78-2826. Cserhati, T.; Vegh, A. (Res. Inst. Plant Prot., 
H-1525 Budapest, Hungary) Study on the factors influencing 
the decomposition of linuron. II. The chemical and microbio- 
logical decomposition of linuron in soil. Acta Phytopathol. 
Acad. Sci. Hung. 12(3-4): 383-385; 1977. 

Linuron (100 yg) was applied to 10 g sterilized and 
intact samples of chernozem soil and incubated for 5 wk at 
10, 18, 26, and 37°C. The decomposition of linuron was not 
considerably influenced by the physico-chemical characteris- 
tics of the soil itself. Microbiological breakdown was insig- 
nificant at 10°, and increased linearly from 10 to 26°, with 
a decrease at 37°. A significant lower energy of activation was 
noted in the microbiological decomposition at the tempera- 
ture interval 18 to 26° indicating the linuron presumably 
decomposes by a biochemical pathway rather than by chemi- 
cal decomposition. Chemical decomposition predominates at 
10°, falls off with increasing temperatures and increases again 
at 37". 


78-2827. Hamelink, J. L.; Waybrant, R. C.; Yant, P. R. 
(Lilly Res. Labs. Div., Eli Lilly & Co., Greenfield, IN) Mech- 
anisms of bioaccumulation of mercury and chlorinated hy- 
drocarbon pesticides by fish in lentic ecosystems. Adv. Envi- 
ron. Sci. Technol. 8 (2): 261-282; 1977. (48 references) 
Bioaccumulation of lindane, DDE, and mercury was 
studied in rainbow trout in a large scale model lake. The trout 
were able to acquire the three compounds both directly from 
the water and in their food. The uptake efficiency displayed 
by fish for organic mercury is much greater than that noted 
for ionized inorganic forms. Direct uptake from water of the 
inorganic form is about 0.2% efficient, while for methyl mer- 
cury the figure approaches 20% efficiency. Lindane and 
DDE were acquired with an efficiency no greater than DDT, 
whicy may also range up to 20%. Zooplankton, primarily 
large Daphnia sp., were the major autochthonous food con- 
sumed by the trout during the fall, winter, and spring. Terres- 
trial insects and invertebrates were a significant but unquanti- 
fied component of the diet during warmer months. The 
difference between the amount of mercury available to the 
trout and the amount retained by them is much smaller than 
that observed for lindane. The difference between the amount 
of DDT retained versus the amount estimated to be available 
is negligibe. Thus the trout were not able to obtain enough 
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DDE to reach equilibrium, and essentially all of the DDE 
acquired appeared to be retained by the trout. 


78-2828. Kecskes, M.; Szucs, L.; Balazs, E. (Soil & Agric. 
Chem. Res. Inst., Hungarian Acad. Sci., Budapest, Hungary) 
Fenoxiszarmazekok baktericid hatasa es lebomlasa kulon- 
bozo talajokoszisztemakban. [Bactericidal activity and deg- 
radation of phenoxy derivatives in various soil ecosystems. ] 
Agrartud. Kozil. 35(1-3): 305-315; 1976. (Hungarian) 

The bactericidal effects and degradation of phenoxy 
acid derivatives were studied in various soil samples. The 
spectrophotometric and gas-chromatographic analyses of 113 
soil samples from 36 sites in Hungary failed to demonstrate 
2,4-D residues. The comparative investigations of chemically 
pure 2,4-D, and the corresponding technical preparation, 
Dikonirt D, demonstrated that the degradation of Dikonirt 
D is slower than that of 2,4-D, and that Dikonirt D inhibits 
the growth of soil microorganisms more strongly than 2,4-D. 
Chemically pure 2,4-5T and 2,4,5-T esters were found to be 
less toxic for soil microorganisms that their technical prepa- 
rations (Trifenoxin). Fourty-six Rhizobium strains from 7 
countries of 2 continents proved to be less sensitive to Diko- 
nirt D than to Trifenoxin. 


78-2829. Burgett, M.; Fisher, G. (Dep. Entomol., Oregon 
State Univ., Corvallis, OR) The contamination of foraging 
honey bees and pollen with Penncap-M. Am. Bee J. 117(10): 
626-627; 1977. (5 references) 

The accumulation and storage of Penncap-M (methyl 
parathion) microcapsules by honeybees was studied. Penn- 
cap-M was applied at a rate of 1 pound Al/acre, approxi- 
mately 1 kg/ha. Foraging honeybees were collected from trial 
plots at 3, 27, 51, and 75 hr after spraying. Samples of dead 
bees were taken at 9, 33, 57, and 81 hr after spray. In the 
first trial only 0.1 acre was aprayed. In the second trial, 0.4 
acre was sprayed. In trial 1 losses did not exceed 200 bees/- 
colony; in trial 2, some bees were dead within 9 hr of applica- 
tion. Penncap-M capsules were present in 86% of the pollen 
pellets of all pollen foragers. Capsules were detected in the 
midguts of 74% of all nectar and pollen foraging bees. 
Twenty-eight pollen-collecting bees were in the dead bee sam- 
ples, and of these 26 had contaminated pollen loads. No pesti- 
cide capsules were found in honeybee stomachs. Large quan- 
tities of pollen were found in the midguts of the majority of 
dead bees. Dye-tagged capsules were most often associated 
with birdsfoot trefoil, Lotus corniculatus, pollen. 


78-2830. Tena Aldave, M.; Garrido Lindenfelder, R.; 
Soriano Pozo, J. (Cat. Bioquim. & Quim. Agric., Esc. Tec. 
Super. Ing. Agron., Univ. Cordoba, Cordoba, Spain) Efectos 
de los herbicidas alocloro y difenamida sobre la nitrificacion. 
[Effects of the herbicides alachlor and diphenamid on soil 
nitrification.] An. Edafol. Agrobiol. 35(11-12): 1115-1126; 
1976. (14 references) (Spanish) 

The effects of alachlor and diphenamid (3-1,000 
ppm) on nitrification processes were studied in soils enriched 
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with Nitrosomonas or Nitrobacter. The overall effects of the 
two herbicides on nitrification were fairly similar; both prepa- 
rations caused marked stimulation of nitrification in concen- 
trations up to 100 ppm, especially at concentrations of 50 
ppm. Higher concentrations inhibited the nitrification pro- 
cesses. Diphenamid affected the enzyme system oxidizing 
ammonium to nitrite almost exclusively; alachlor affected 
this enzyme system as well as the rate of proliferation and 
size of the population of nitrifying bacteria. The nitrifying 
organisms seemed to develop an adaptation to alachlor. 


78-2831. Jagnow, G. ; Haider, K.; Ellwardt, P. C. (Inst. 
Bodenbiol., Bundesforschungsanst. Landwirtsch., D-3300 
Braunschweig, Germany) Anaerobic dechlorination and deg- 
radation of hexachlorocyclohexane isomers by anerobic and 
facultative anaerobic bacteria. Arch. Microbiol. 115(3): 
285-292; 1977. (34 references) 

The anaerobic degradation of HCH isomers (a, 8 
and y-BHC) was studied. Bacteria were cultured in 10 ml 
liquid culture with 0.1 mg of HCH added. Findings indicate 
that not only did the strict anaerobes degrade HCH, but that 
some of the facultative anaerobic bacteria, belonging to the 
Enterobacteriaceae and Bacillaceae, also actively degraded 
this compound. There is a wide distribution of these bacteria 
in the environment and the importance of the decomposition 
of HCH isomers by facultative anaerobes under anaerobic 
conditions is great, particularly since degradation of these 
compounds occurs even if the bacteria are first propagated 
aerobically and later subjected to anaerobic conditions. 


78-2832. Gorski, M.; Norowski, S. (Dep. Embryol., Inst. 
Biol., Univ. M. Sklodowskiej, P-22033 Lublin, Poland) Ba- 
dania nad zmianami histologicznymi i histologicznymi u swi- 
nek morskich w ostrym zatruciu przez przewod pokarmowy 
zwiezkami fosforoorganicznymi. [Studies on histological and 
histochemical changes in guinea pigs intoxicated per os with 
organophosphorus compounds.] Arch. Med. Sadowej Krymi- 
noil. 27(2): 119-126; 1977. (Polish) 

Histochemical and histological changes were studied 
in guinea pigs poisoned with a phosphonothioate derivative 
(I) and a phosphoryl thiocholine derivative (II). Preparation 
I, 1.5 mg/kg, was administered by gastric tube to 6 animals; 
preparation II, 1.9 mg/kg, was similarly administered to 4 
animals; 6 guinea pigs served as controls. The poisoning 
symptoms developed relatively slowly with progressive paral- 
ysis, but without clonicotonic seizures. The symptoms were 
highly pronounced in all animals poisoned with IT and in two 
animals poisoned with I. The whole blood cholinesterase ac- 
tivity averaged 63.92 in the animals poisoned with I, versus 
129.88 in the controls. Two animals in each experimental 
group developed acute emphysema. Inhibition of acetyl- 
cholinesterase was not seen in the motor endplates. The find- 
ings indicate the complex mechanisms of poisoning by or- 
ganophosphorus compounds. 


78-2833. Chopra, N. M.; Mahfouz, A. M. (Tob. & Pestic. 
Res. Lab., North Carolina Agric. & Tech. State Univ., 
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Greensboro, NC) Further investigations into the metabolism 
of endosulfan I, endosulfan II, and endosulfan sulfate in 
tobacco leaf. Beit. Tabakforsch. 9(3): 176-179; 1977. (9 refer- 
ences) 

Various tobacco plants were treated separately with 
0.34 kg/acre and 0.68 kg/acre of endosulfan I, endosulfan 
II and endosulfan sulfate. Green leaves were harvested from 
the middle of the plants on 5, 14, and 24 days after pesticide 
treatment. The only metabolite of endosulfan sulfate found 
was endosulfan I, in very small amounts, in green tobacco 
leaf. In flue-cured tobacco, endosulfan II was the predomi- 
nant metabolite of endosulfan sulfate. During the curing 
process the amount of residue lost depends directly on the 
amount of residue in the green tobacco leaf. Such losses arise 
mainly from vaporization. The smallest residues left in tobac- 
co leaf were found on those plants treated with endosulfan 
I. 


78-2834. | Witschi, H.; Hirai, K.; Cote, M. G. (Dep. Phar- 
macol., Univ. Montreal, Montreal, Canada) Primary events 
in lung following exposure to toxic chemicals. In: Biochemi- 
cal Mechanisms of Paraquat Toxicity. Autor, A. P., ed. (New 
York: Academic Press): pp. 1-20; 1977. (56 references) 

Pulmonary NADPH and NADP were measured in 
rats treated with 40 mg/kg paraquat. The effects of paraquat 
were compared with those of diquat, which is known not to 
cause lung damage. The ratio of NADPH to NADP dropped 
by 50% 1 hr after treatment; depletion of NADPH continued 
for 24 hr. After administration of diquat, NADPH was also 
depleted. However, paraquat and diquat differed in that para- 
quat caused a significant reduction of total nucleotides, whe- 
reas diquat did not. It was also found that diquat does not 
accumulate in the lung; in contrast, paraquat produces a last- 
ing effect on the lungs. No conclusion is made regarding the 
relationship between depletion of NADPH and the mech- 
anism of paraquat toxicity. 


78-2835. Ledwith, A. (Donnan Lab., Univ. Liverpool, 
Liverpool L69 3BX England) Electron transport reactions 
of paraquat. In: Biochemical Mechanisms of Paraquat Toxici- 
ty. Autor, A. P., ed. (New York: Academic Press): pp. 21-38; 
1977. (33 references) 

The electron transfer reduction reactions of paraquat 
and diquat in aqueous environments are reviewed. Specifical- 
ly, the reduction of paraquat by aqueous alkalki and alkoxide 
ion, and the photochemical reduction of paraquat by alcohols 
are examined. The various reactions involved in the scaveng- 
ing of organic radicals by the cation paraquat radicals are also 
presented. When the organic content of the aqueous solvents 
is increased, the polarographic half wave potentials of para- 
quat and diquat decrease. The effect of protic acid on the 
stability of the paraquat cation was studied; it was found that 
it causes destruction of the radical by protonation. 


78-2836. Heath, D.; Smith, P. (Dep. Pathol., Univ. Liver- 
pool, Liverpool, L69 3BX England) The pathology of the 
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lung in paraquat poisoning. In: Biochemical Mechanisms of 
Paraquat Toxicity. Autor, A. P., ed. (New York: Academic 
Press): pp. 39-55; 1977. (11 references) 

The development of pulmonary lesions in rats follow- 
ing ingestion of paraquat was studied. It was found that there 
is a destructiive phase and a proliferative phase of paraquat 
poisoning. In the destructive phase, alveolar epithelium is 
disintegrated, usually within 3 days after ingestion. The de- 
struction of the epithelium is attributed to the paraquat free 
radical which generates the superoxide ion. The destruction 
of epithelium is followed by pulmonary edema, capillary 
congestion and a mild acute inflammatory reaction. The pro- 
liferative phase is characterized by an infiltration of alveolar 
spaces by profibroblasts which differentiate into mature fi- 
broblasts. It is suggested that this phase may be caused by 
a metabolite of paraquat. The destruction of pneumocytes in 
the paraquat lung is followed by the accumulation of in- 
tra-alveolar profibroblasts, intra-alveolar fibrosis, and oblit- 
erative fibrosis. 


78-2837. Fisher, H. K. (Chest Sect., Vet. Adm., Wads- 
worth Hosp., Los Angeles, CA 90073) Importance of oxygen 
and of pulmonary alveolar surfactant in lung injury by para- 
quat. In: Biochemical Mechanisms of Paraquat Toxicity. Au- 
tor, A. P., ed. (New York: Academic Press): pp. 57-69; 1977. 
(13 references) 

To test whether alveolar instability observed after 
paraquat exposure is due to an abnormality of the insoluble 
surfactant lining of the lung alveoli, rats were treated with 
27 mg/kg of paraquat dichloride. Three days later the lungs 
were observed and found to have increased elastic forces 
causing alveolar instability and cyanosis. The synthesis of 
alveolar surfactant was also impaired during paraquat intoxi- 
cation. It is suggested that the biochemical mechanism by 
which paraquat causes lung injury involves molecular oxy- 
gen. 


78-2838. Rose, M. S.; Smith, L. L. (Cent. Toxicol. Lab., 
Imp. Chem. Ind. Ltd., Alderley Park SK10 4TJ, England) 
The relevance of paraquat accumulation by tissues. In: Bio- 
chemical Mechanisms of Paraquat Toxicity. Autor, A. P., ed. 
(New York: Academic Press): pp. 71-91; 1977. (16 refer- 
ences) 

It has been shown that, although paraquat and diquat 
have nearly equal LDS0’s, only paraquat causes lung lesions. 
The concentration of paraquat in different tissues of the rat 
was determined after an oral treatment of 680 um/kg. High 
concentrations of the herbicide were found to occur in the 
lung and kidney. Rats given the same dosage of diquat 
showed a high concentration only in the kidney. Thus, in 
both cases, kidney tissue was damaged. Evidence suggests 
that it is the epithelial cells of the alveoli which accumulate 
paraquat. 


78-2839. Kopaczyk-Locke, K. (US FDA, Washington, 
DC 20204) Jn vitroand in vivo effects of paraquat on rat liver 
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mitochondria. In: Biochemical Mechanisms of Paraquat Tox- 
icity. Autor, A. P., ed. (New York: Academic Press): pp. 
93-115; 1977. (28 references) 

Liver mitochondria were isolated from rats, and oxy- 
gen uptake was measured polarographically for mitochondria 
treated with paraquat and for control mitochondria. It was 
found that after treatment with paraquat, the oxidation of 
succinate or of glutamate and malate was increased. When 
succinate oxidation was partially inhibited, paraquat briefly 
stimulated oxidation; the inhibition of glutamate plus malate 
oxidation was reduced by paraquat. The addition of rotenone 
potentiated the stimulation of succinate oxidation by para- 
quat. It was found that ATPase stimulated by Mg?+ was 
inhibited by paraquat, but in the absence of Mg’*+, the AT- 
Pase is stimulated by paraquat. Swelling of mitochondria aft- 
er paraquat treatment was also noted. The in vivo effects of 
paraquat (administered by injection to rats) on liver mito- 
chondria were essentially the same as the in vitro effects ob- 
served. 


78-2840. Gibson, J. E.; Cagen, S. Z. (Dep. Pharmacol., 
Michigan State Univ., East Lansing, MI 48824) Paraquat 
induced functional changes in kidney and liver. In: Biochemi- 
cal Mechanisms of Paraquat Toxicity. Autor, A. P., ed. (New 
York: Academic Press): pp. 117-136; 1977. (29 references) 

Mice surviving 24 hr after an LDSO dose of paraquat 
were evaluated for renal function. /n vivo results showed that 
the disappearance rate of paraquat and phenosulfone 
phthalein was decreased. After 24 hr the animals were in- 
creasingly unable to eliminate paraquat. Glomerular filtra- 
tion appeared to be unaffected. The disappearance of sulfo- 
bromo phthalein (BSP) and indocyanine green (ICG) from 
plasma was used as an indication of liver function. Paraquat 
treated mice (whose body temperatures were significantly de- 
pressed) retained BSP and ICG; however, ICG retention was 
reversed when the mice were warmed to normal body temper- 
ature, whereas BSP retention was not reversed. It is suggested 
that parquat-induced BSP retention may be a result of a de- 
crease in hepatic reduced glutathione concentration. 


78-2841. Maling, H. M.; Saul, W.; Williams, M. A.: 
Brown, E. A. B.; Gilette, J. R. (Lab. Chem. Pharmacol., 
NIH, Bethesda, MD 20014) On the mechanism of the poten- 
tiation by beta adrenergic agonists of paraquat toxicity in 
rats and mice. In: Biochemical Mechanisms of Paraquat Tox- 
icity. Autor, A. P., ed. (New York: Academic Press): pp. 
137-156; 1977. (23 references) 

When rats were injected with 0.3 mg base/kg of a B 
-adrenergic agonist such as |-isoproterenol, salbutamol, car- 
buterol, or fenoterol, the 48 hr mortality from 15 mg/kg para- 
quat was increased. When isoproterenol was used, the in- 
creased paraquat toxicity could be blocked completely if the 
animals were previously treated with the B-blocking agents 
d-propranolol, propranolol, or bunolol. It is suggested that 
the potentiation of paraquat toxicity is a result of stimulation 
of B-2 adrenergic receptors. 
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78-2842. Bus, J. E. (Dep. Environ. Health, Univ. Cincin- 
nati, Cincinnati, OH 45267) Lipid peroxidation as a proposed 
mechanism for paraquat toxicity. In: Biochemical Mech- 
anisms of Paraquat Toxicity. Autor, A. P., ed. (New York: 
Academic Press): pp. 157-174; 1977. (28 references) 

Experiments were carried out in vitro and in vivo, 
with results suggesting that lipid peroxidation, oxidative 
deterioration of polyunsaturated lipids, may be a factor in 
paraquat toxicity. When paraquat undergoes an electron re- 
duction, the reduced paraquat radical is reoxidized by 
molecular oxygen and the products produced are oxidized 
paraquat and superoxide radicals. Superoxide radicals con- 
vert to the very reactive singlet oxygen, which can attack the 
unsaturated lipids of cell membranes and produce lipid 
peroxides. These lipid peroxides can decompose to become 
lipid free radicals and thus begin the process of lipid peroxi- 
dation. Jn vivo evidence showed that lipid peroxidation was 
a cause of tissue damage. 


78-2843. Autor, A. P.; Schmitt, S. L. (Toxicol. Cent. Dep. 
Pharmacol., Univ. lowa, Iowa City, lowa 52242) Pulmonary 
fibrosis and paraquat toxicity. In: Biochemical Mechanisms 
of Paraquat Toxicity. Autor, A. P., ed., (New York: Academ- 
ic Press): pp. 175-186; 1977. (20 references) 

One consequence of paraquat toxicity has been 
shown to be pulmonary fibrosis. The problem of whether fi- 
brosis is a result of increased total lung collagen is reviewed. 
The effect of paraquat on rat lung prolyl hydroxylase, an 
enzyme important in the synthesis and structural mainte- 
nance of collagen, was studied in vivoand in vitro. A superox- 
ide anion generating system initiated by paraquat did not 
affect the activity of prolyl hydroxylase. However, an associa- 
tion between increased lung collagen content and firbrosis 
induced by paraquat is indicated. 


78-2844. Smith, L. L.; Rose, M. S. (Cent. Toxicol. Lab., 
Imp. Chem. Ind. Ltd., Alderley Park, SK10 4TJ England) 
Biochemical changes in lungs exposed to paraquat. In: Bio- 
chemical Mechanisms of Paraquat Toxicity. Autor, A. P., ed. 
(New York: Academic Press): 187-199; 1977. (13 references) 

When the effect of oxygen on the toxicity of paraquat 
was studied, it was shown that if paraquat poisoning is treated 
with concentrations of oxygen that are lower than those in 
ambient air, the treatment may not be beneficial. In a second 
part of the study, the effect of paraquat on mature and imma- 
ture rats was compared. Immature rats showed a greater re- 
sistance to paraquat due to differences in the renal handling 
of the herbicide. In the third part of the study, the effect of 
paraquat on the pentose phosphate pathway and fatty acid 
synthesis was examined. Paraquat was shown to increase the 
activity of the pentose phosphate pathway in rat lungs while 
inhibiting the synthesis of fatty acids. 


78-2845. Cavalli, R. D.; Fletcher, K. (Chevron Environ. 
Health Cent., Richmond, CA 94802) An effective treatment 
for paraquat poisoning. In: Biochemical Mechanisms of Para- 
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quat Toxicity. Autor, A. P., ed. (New York: Academic Press): 
pp. 213-230; 1977. (13 references) 

An effective treatment for poisoning following inges- 
tion of paraquat is presented. The treatment involves repeat- 
ed doses of an adsorbent, as well as a cathartic, to reduce 
paraquat absorption; hemodialysis to remove the herbicide 
from the blood; and forced diuresis to enhance excretion. An 
aqueous suspension of clay, such as Fuller’s earth, acts as a 
good adsorbent, and magnesium sulfate is suggested as a ca- 
thartic; these should be administered every 2-4 hr for several 
days. Ninety-six published cases of paraquat poisoning by 
ingestion and their respective treatment regimes are summa- 
rized in tabular form. 


78-2846. Cross, C. E.; Reddy, K. A.; Hasagawa, G. K.; 
Chiu, M. M.; Tyler, W. S.; Omaye, S. T. (Dep. Intern. Med., 
Sch. Med., Univ. of California, Davis, CA 95616) Paraquat 
toxicity: effects of selenium deficiency and anti-inflammato- 
ry drug pretreatments. In: Biochemical Mechanisms of Para- 
quat Toxicity. Autor, A. P., ed. (New York: Academic Press): 
pp. 201-211; 1977. (20 references) 

It was established in earlier experiments by the au- 
thors that the maintenance of rats on a selenium deficient diet 
caused an increased mortality upon exposure of the rats to 
ip injections of paraquat. Selenium deficient rats were also 
shown, after paraquat treatment, to have lungs with a greater 
number, and a more rapid manifestation, of biochemical ab- 
normalities than did rats similarly treated with paraquat on 
a selenium adequate diet. The effects of anti-inflammatory 
drug pretreatments on lung cytosolic superoxide dismutase 
activity, and on paraquat-induced deaths at 48 hr were also 
investigated. Among the agents tested, aspirin, indomethacin, 
and hydrocortisone were found to increase lung superoxide 
dismutase and modify paraquat mortality rates. 


78-2847. Strobel-Kaminska, T.; Klukowska, L. (Dep. 
Hum. Physiol., Inst. Clin. Pathol., Acad. Med., Lublin 
20080, Poland) Oddychanie tkankowe u szczura w warun- 
kach chronicznego zatrucia chlorfenwinfosem. [Tissue respi- 
ration in rats chronically intoxicated with chlorfenvinphos.] 
Bromatol. Chem. Toksykol. 10(3): 243-249; 1977. (32 refer- 
ences) (Polish) 

The effect of chronic poisoning with chlorfenvinphos 
on the oxygen consumption of the brain, heart, kidney and 
liver tissues of male Wistar rats was studied in a 45-min in 
vitro test by Warburg’s method. The animals had received 
chlorfenvinphos in 5% alcohol ig for 8 mo before the in vitro 
test. The doses administered were 0.01, 0.02 and 0.1 of LDSO. 
The control animals received alcohol only. All three doses 
caused an increase in the oxygen consumption of the brain 
tissue, but the highest dose caused only an insignificant in- 
crease. The doses of 0.01 and 0.02 of LDSO increased the 
oxygen consumption in the kidney significantly, but the high- 
est dose decreased it by 18% (p < 0.01). The smallest dose 
caused significant increase in the oxygen consumption in the 
brain and kidney, and only insignificant increase in the liver 
and heart. The highest dose reduced the oxygen consumption 
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in the liver and heart muscle by 27% and 22%, respectively 
(p < 0.001). 


78-2848. Mical, A.; Jezyna, C. (Author address not given) 
Zachowanie sie bialka  calkowitego i  jego  frakeji 
proteidowych u swinek morskich w podostrym zatruciu Elo- 
cronem 50 WP. [Study on total protein and its protein frac- 
tion pattern following subacute intoxication of guinea pig 
with Elocron 50 WP.] Bromatol. Chem. Toksykol. 10(4): 
377-381; 1977. (20 references) (Polish) 

The effect of orally administered Elocron 50 WP (di- 
oxacarb) on the total serum protein protein level and protein 
fractions was studied in male guinea pigs. Twenty guinea pigs 
(Group 1) received one third of an LDSO in soybean oil for 
28 days through a gastric tube. Group 2 (20 animals) received 
the same doses for 85 days. Ten other animals (Group 3) were 
fed for 28 days on potato leaves previously sprayed with Elo- 
cron 50 WP at a rate of 1.5 kg/ha in 60 1 water. The leaves 
were collected 3-4 hr after spraying. Controls received soy- 
bean oil or no special treatment. Significant increases (p < 
0.001) were seen in Group | in the total protein, a-globulin, 
a,-globulin, and £-globulin levels. The albumin level de- 
creased significantly, but there was no change in the y-globu- 
lin level. The albumin level decreased and the globulin frac- 
tions increased significantly in Group 2, but there was no 
change in the total serum protein level. Significant reduction 
of the total serum protein level from 5.8 to 5.3 g/100 cm’ was 
seen in the total protein level in Group 3, and the a,-globulin 
level increased significantly from 10 to 12.2 g/100 cm’ (p = 
0.001), but the changes seen in the other parameters were not 
significant. The findings suggest that Elocron 50 WP has 
hepatotoxic action, interferes with lysosomes, and inhibits the 
protein synthesis. 


78-2849. Lasota, W.; Hnidec, J. (Dep. Food Sci., Res. 
Inst. Environ. & Bioanal., Acad. Med., Lodz, 90 145 Poland) 


enzymow Ww surowicy krwi szczurow otrzymujacych fenitro- 
tion w dawce 0.02 LD50 karmionych dieta standardawo. [Ac- 
tivity of blood serum lactate dehydrogenase and _ its 
isoenzymes in rats fed a standard diet and given fenitrothion 
in a dose corresponding to 0.02 of LD50.] Bromatol. Chem. 
Toksykol. 10(4): 431-433; 1977. (6 references) (Polish) 

The effect of fenitrothion, given through gastric tube 
in daily doses corresponding to 0.02 of LDSO for 90 days (6 
days/week) to male and female Wistar rats, on the activity 
of serum lactate dehydrogenase and its cardiac and hepatic 
fractions was studied. The enzyme activities were measured 
on the day 1, 7, 15, 30, 60, and 90 of treatment. Fenitrothion 
caused significant reduction in the activity of the hepatic frac- 
tion of lactate dehydrogenase compared with the controls, 
but no other significant changes were seen. 


78-2850. Magnani, B.; Powers, C. D.; Wurster, C. F.; O’- 
Connors, H. B., Jr. (Mar. Sci. Res. Cent., State Univ. New 
York, Stony Brook, NY 11794) Effect of chlordane and hep- 
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tachlor on the marine dinoflagellate, Exuviella baltica, Loh- 
mann. Bull. Environ. Contam. Toxicol. 20(1): 1-8; 1978. (16 
references) 

The effects of chlordane and heptachlor on the 
growth, productivity, chlorophyll a content, and cell size dis- 
tribution of the marine dinoflagellate, Exuviella baltica were 
studied. Cultures of the dinoflagellate were treated with 50 
pg/l of chlordane or heptachlor dissolved in 50 pl of me- 
thanol. As a result of the insecticide treatment, cell density, 
chlorophyll per unit volume, carbon uptake, and carbon fixa- 
tion were reduced; however, the amount of chlorophyll a per 
cell was not reduced. At the concentration studied, chiordane 
was the more toxic insecticide of the two. Chlordane caused 
disintegration of cells resulting in a shift in size class distribu- 
tion which could result in a change in the availability of food 
for selectively- feeding herbivores, and thus have ecological 
implications. 


78-2851. Guzman, J. A. ; Guardia, T. (Pharmacol Lab., 
Univ. San Luis, San Luis, Argentina) Effects of an organo- 
phosphorus insecticide on the cholinesteratic activities of 
Bufo arenarum (H.) Bull. Environ. Contam. Toxicol. 20(1): 
52-58: 1978. (9 references) 

In the first part of a research project dealing with the 
effect of parathion on the local fauna of San Luis, Argentina, 
the cholinesterase activity in the brain, the liver, erythrocytes, 
and plasma of Bufo arenarum in a medium fumigated with 
parathion was studied. One group of toads was kept on the 
parathion medium constantly for 45 days, and the other 
group was exposed to the fumigated medium for 2 hr/day. 
Toads in either group showed no changes in color, motility, 
or visible indications of intoxication; however they did dis- 
play a decrease in cholinesterase activity while on the parath- 
ion medium. Toads exposed to parathion for 2 hr/day quickly 
showed a recovery of cholinesterase activity when transferred 
to a parathion-free medium; toads constantly exposed to the 
insecticide had decreased plasma cholinesterase during the 
entire 45 days, but the levels of the enzyme in other tissues 
were normal. 


78-2852. | Madder, D. J.; Lockhart, W. L. (Dep. Entomol., 
Univ. Manitoba, Winnipeg, Manitoba R3T 2N6, Canada) A 
preliminary study of the effects of diflubenzuron and metho- 
prene on rainbow trout (Sa/mo gairdneri Richardson). Bu/l. 
Environ. Contam. Toxicol. 20(1): 66-70; 1978. (19 references) 

Studies were made of the sublethal effects of two in- 
sect growth regulators, methoprene and diflubenzuron, 
which are increasing in usage. Several blood parameters 
which indicate stress were measured in rainbow trout, Sa/mo 
gairdneri, after treatment with diflubenzuron or methoprene 
at concentrations of 0.625, 1.25, 2.5, 5.0, and 10 mg/l to 
aquarium water. A significant difference was found between 
the 10 mg/l group and the control group in the serum values 
for glutamate oxalacetate transaminase. Trout exposed to 
methoprene became lethargic in comparison with controls. 
A decrease in blood serum glucose concentrations was ob- 
served in methoprene treated fish which was dose dependent. 
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78-2853. Somers, J. D.; Moran, E. T.; Reinhart, B. S. 
(Dep. Anim. & Poultry Sci., Univ. Guelph, Guelph, Ont. 
NIG 2W1, Canada) Reproductive success of hens and cock- 
erels originating from eggs sprayed with 2,4-D, 2,4,5-T and 
picloram followed by early performance of their porgency 
after a comparable in ovo exposure. Bull. Environ. Contam. 
Toxicol. 20(1): 111-119; 1978. (11 references) 

Fertile hens’ eggs were sprayed with 2,4-D, 2,4,5-T, 
and picloram before incubation or after 4 and 18 days of 
development. The chickens from these eggs were evaluated 
for certain aspects of development such as egg production 
and germ layer development. Upon reaching maturity hens 
and cockerels from the experimental hatch were mated and 
the resulting eggs again were treated during pre-incubation 
with the herbicides. No unusual effects on germ development 
were found that could be attributed to herbicide treatment, 
and it was concluded that 2,4-D, 2,4,5-T, and picloram do 
not inhibit poultry reproduction after treatment of two gener- 
ations. 


78-2854. Cardwell, R. D.; Woelke, C. E.; Sanborn, E. 
(Washington Dep. Fish., Pt. Whitney Shellfish Laboratory, 
Brinnon, WA 98320) Variation in toxicity tests of bivalve 
molluse larvae as a function of termination technique. Bu//. 
Environ. Contam. Toxicol. 20(1): 128-134; 1978. (9 refer- 
ences) 

The errors involved with subsampling the velig- 
er-stage larvae at the end of the bivalve embryo acute toxicity 
test, and the relative sensitivity and precision of the mortality 
criterion were investigated. The test chemicals used were cad- 
mium sulfate, methoxychlor, and dodecyl sodium sulfate. 
When the veliger stage larvae were subsampled directly from 
the test vessel rather than after filtration, the mortality was 
decreased and the apparent abnormality was increased. Mor- 
tality of oyster larvae was decreased in freshly collected sam- 
ples from Puget Sound when the filtration step was eliminat- 
ed, and, again, there was an increase in abnormal larvae in 
unfiltered samples. There was little variation in the number 
of errors involved when using either of the two techniques. 


78-2855. Maun, M. A. (Dep. Plant Sci., Univ. Western 
Ontario, London, Ont. N6A 5B7, Canada.) Absorption and 
metabolism of metribuzin in barnyard grass and American 
nightshade. Can. J. Plant Sci. 58(2): 485-491; 1978. (11 refer- 
ences) 

The absorption and metabolism of C'*-metribuzin 
[4-amino-6- fert-butyl-3- (methylthio)-as- triazin-5 (4H) one] 
was studied in barnyard grass (Echinochloa crusgalli (L.) 
Beauv.) grown in soil or aqueous solution and in American 
nightshade (So/anum americanum L.) grown in aqueous so- 
lution containing radioactive metribuzin. Barnyard grass 
(BG) plants did not lose any radioactive CO, in respiration 
and the total dry weight per plant was not affected by met- 
ribuzin. A major portion of the radioactivity recovered from 
BG plants was found in a compound which had approximate- 
ly the same chromatographic properties as standard met- 
ribulzin. A negative correlation was obtained between the 
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total radioactivity of metribuzin per gram of dry matter and 
age of both BG and American nightshade (AN) plant, but 
the degradation of metribuzin was significantly higher in AN 
than BG. Both plant species gained tolerance to metribuzin 
with age. (Author abstract by permission) 


78-2856. Rice, R. P., Jr. (Michigan State Univ., East Lans- 
ing, MI 48824) Environmental and edaphic influences on the 
selectivity of diphenamid and alachlor in tomatoes and snap- 
beans. Diss. Abstr. Int. B 39(1): 14-15; 1978. 

Environmental and edaphic factors were monitored 
to determine their effects on the tolerance of direct seeded 
tomatoes (Lycopersicon esculentum L.) to diphenamid. Injury 
was enhanced by low temperatures within seven days of 
planting in both field and growth chamber tests and by in- 
creasing the soil pH from 5.5 to 8.0. To determine the reason 
for these effects, tomatoes were grown under varying temper- 
ature and pH conditions and uptake, translocation, and me- 
tabolism of '“C-diphenamid were monitored. Translocation 
of the herbicide from the root to the shoot was significantly 
reduced with low temperatures and high pH’s. These differ- 
ences in translocation parallel reported differences between 
tolerant and susceptible species and may account for the in- 
creased diphenamid injury to tomatoes under stress condi- 
tions. The influence of several environmental and edaphic 
factors on alachlor selectivity in snapbean ( Phaseolus vulgaris 
L.) was also examined. Maximum injury occurred either 
when temperatures during germination were cool and rainfall 
was light or when temperatures approached or exceeded 27 
°C and the soil was moist. Ten cultivars of snapbeans varied 
in their early tolerance to alachlor; however, yield was not 
affected. Volatilization of alachlor from moist soil resulted 
in bean injury in growth chamber and greenhouse tests. Simu- 
lated rainfall treatment reduced alachlor injury to beans 
growing in a loamy sand soil. The uptake, translocation, and 
metabolism of '*C-alachlor in germinating and emerged snap- 
beans were studied under 16°C night/21°C day and 27°C 
night/32°C day temperature regimes. Total uptake of '*C-ala- 
chlor by germinating snapbeans was greater under the higher 
temperatures; however, the label was located primarily in the 
roots where it was rapidly metabolized. Under lower temper- 
ature conditions, less of the alachlor was metabolized and 
there were equal amounts of the label in all plant parts except 
the cotyledons. Root uptake of '*C-aiachlor by emerged snap- 
beans was significantly greater under high temperatures than 
under low temperatures and translocation of the label to the 
shoots was more rapid under high temperatures. Approxi- 
mately 60% of 'C-alachlor was shown to volatilize from a 
watchglass after 48 hr at 27°C. After volatilization, uptake 
of alachlor occurred in adjacent snapbean plants in a closed 
system. (Author abstract by permission, abridged. Copies of 
the thesis are available from University Microfilms, Order 
No. 7810103) 


78-2857. Walton, B. T. (Univ. Illinois, Urbana Cham- 
paign, IL) Comparative metabolism, structure-activity, and 
mode of action studies of diflubenzuron and DTBB in Culex 
quinquefasciatus Say. Diss. Abstr. Int. B. 39(1): 66; 1978. 
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A comparative study was made of metabolism and 
structure-activity relationships of the two insect growth 
regulators diflubenzuron and DTBB (3,5-di-¢ert- butyl-4- hy- 
droxyisobutyl benzoate) in the mosquito Culex quinquefas- 
ciatus Say. Effects of these insecticides on uptake of radiola- 
beled tyrosine, glucose, and N-acetylglucosamine by mos- 
quito larvae were examined. A study was made of the effects 
of diflubenzuron and DTBB on incorporation of '*C N-acetyl- 
glucosamine into chitin using the method of Sowa and Marks, 
1975, for isolation of chitin and a modification of this method 
for the chitin produced in vivo. Diflubenzuron was only 
slightly metabolized by fourth instar mosquito larvae after 
three days’ exposure to the tritiated insecticide in water. 
Swiss-Webster strain female white mice were found to excrete 
87.6% of an oral dose of diflubenzuron-"C in the urine and 
feces; but none of the radiolabel was recovered as parent com- 
pound. DTBB was readily metabolized by mosquito larvae: 
none of the parent compound was detectable in water after 
48 h exposure to larvae. Parent compound and metabolites 
were detected in the urine and feces of mice dosed orally with 
'*C- DTBB; however, only 18.2% of the total dosage adminis- 
tered could be accounted for in the urine and feces of the 
mice. Mosquito larvae were treated with radiolabeled tyro- 
sine, glucose, and N-acetylglucosamine to determine the ef- 
fects of diflubenzuron and DTBB on incorporation of these 
chitin and protein precursors into the exoskeleton. The larvae 
were found to take up these molecules from solution, and 
concentrations were found to peak after 42 to 72 hr of expo- 
sure. Diflubenzuron produced statistically significant differ- 
ences in uptake of radiolabeled N-acetylglucosamine from 
solution. These differences must be considered when compar- 
ing tissue radioautograms for the effects of this insect growth 
regulator on incorporation of radiolabeled precursors into 
cuticle. (Author abstract by permission, abridged. Copies of 
the thesis are available from University Microfilms, order 
No. 7811306) 


78-2858. Boothe, P. N. (Stanford Univ., Stanford, CA 
94305) Chronic toxicity and interactions between p,p'-DDT, 
p.p-DDD, p,p'-DDE and pelagic crustacean larvae. Diss. 
Abstr. Int. B 39(2): 493; 1978. 

Prolonged static culture experiments (3-9 wk) were 
conducted using larval and adult brine shrimp (Artemia sali- 
na) from two different populations. Cumulative toxicity and 
sublethal effects of DDT on growth, reproductive success, 
and ATPase activity in Artemia were determined. How such 
organismal responses to DDT were modified by selected ex- 
trinsic (temperature, salinity) and intrinsic (population, age, 
sex) factors was also investigated. DDT exhibited a strong 
negative temperature coefficient of toxicity, being 20 times 
more toxic at 5°C than at 27°C. In contrast salinity stress 
only slightly changed DDT toxicity. California Artemia were 
1.6 times more sensitive to DDT than Artemia of the Utah 
population. Larval Artemia were more susceptible to DDT 
toxicity than adults but the difference was less than two fold. 
Male and female Artemia exhibited similar susceptibility to 
DDT. This compound demonstrated an_ essentially 
all-or-none response threshold. Sublethal effects were gener- 
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ally observed only in treatment groups which also exhibited 
differential mortality. Similar chronic toxicity experiments 
were conducted with Utah Artemia exposed to DDT (TDE) 
DDE. The toxicities of both compounds were also inversely 
proportional to environmental temperature. Depending on 
the temperature, DDT was 3-8 times and more than 10 times 
more toxic than DDD and DDE respectively. Cumulative 
DDT toxicity experiments were also conducted with larvae 
of the spot prawn (Pandalus platyceros). The results show 
that chronic interactions between DDT and this strictly ma- 
rine crustacean were qualitatively very similar to those of 
Artemia and quantitatively different by only a factor of about 
two. Accumulation and loss of particle-bound DDT by Ar- 
temia were studied using both '*C-DDT and gas chromatog- 
raphy. This transfer process was relatively inefficient. Ar- 
temia rapidly achieved a stable equilibrium concentration 
which was only about half that in the particulate food. Up- 
take of DDT and DDE exhibited a similar pattern. A system 
analysis approach was used to determine the source of DDT 
residues assimilated by Artemia. Ingested particulates were 
the major source of accumulated residues. Uptake of free or 
particle-bound DDT by direct partitioning across the body sur- 
face appeared to be much less important. (Author abstract by 
permission, abridged. Copies of the thesis are available from 
University Microfilms, order No. 7814157) 


78-2859. loannou, Y. M. (North Carolina State Univ., Ra- 
leigh, NC) Jn vitro metabolism of pyrimidinyl organophos- 
phate insecticides. Diss. Abstr. Int. B 39(2): 542; 1978. 

The in vitro metabolism of 'C-etrimfos was studied 
in mammalian, insect and plant systems. Another pyrimidi- 
nyl organophosphate insecticide, '*C-diazinon was used in in 
vitro metabolism studies involving plant preparations. Rat 
and mouse liver homogenates readily metabolized etrimfos 
to desmethyl etrimfos via the glutathione transferase system 
and to 2-ethyl-4- ethoxy-6- hydroxy pyrimidine via the mixed 
function oxidase system. House fly abdomen prepations from 
two strains (Rutgers or diazinon- resistant and CSMA or 
susceptible strain) demethylated etrimfos via the action of 
glutathione transferases in the presence of added reduced glu- 
tathione. The mixed function oxidase system oxidized etrim- 
fos to a cholinesterase inhibitor as observed with the rat and 
the mouse. No oxidative dearylation of etrimfos was observed 
in the house fly. Bovine serum albumin could also degrade 
etrimfos to desmethyl etrimfos and 2-ethyl-4-ethoxy-6- hy- 
droxypyrimidine. Enzyme preparations from three plants, 
corn, soybeans and lima beans, were utilized for metabolism 
studies of etrimfos and diazinon. Etrimfos was not susceptible 
to dearylation by the plant preparations used. However, 
diazinon was readily degraded, presumably by a hydrolase 
enzyme system present in corn roots, stem and leaves, the 
major metabolite being 2-isopropyl-4-methyl-6- hydrox- 
ypyrimidine. Corn preparations from the stem and leaves of 
6-day old seedlings, at pH 6.0, gave the maximum degrada- 
tion of diazinon. (Author abstract by permission, abridged. 
Copies of the thesis are available from University Microfilms, 
order No. 7811618) 
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78-2860. Shu, H. P. (Univ. California, Berkeley, CA) 
Mechanisms of paraquat toxicity re-examined. Diss. Abstr. 
Int. B. 39(2): 675; 1978. 

Various rat lung concentrations of paraquat and di- 
quat, and the relationship of these concentrations to the de- 
velopment of lung edema were determined. Rat lungs re- 
tained four times as much paraquat as diquat and developed 
seven times as much edema. Paraquat added in vitro at con- 
centrations observed in rat lung did not inhibit lung esterases. 
In vivo, paraquat did not alter the esterase activities of Na *, 
K+, Mg++ ATPase, Cat + ATPase or AMP 5’-nucleoti- 
dase in lung plasma membranes obtained from rats injected 
with a dose of paraquat equivalent to twice the LDSO dose. 
Paraquat and diquat, added in vitro, stimulated lipid peroxi- 
dation in lung microsomes obtained from mouse lung but not 
from rat lung. Diquat was a more potent stimulator of lipid 
peroxidation in vitro than paraquat. Pretreatment of mice 
with an antioxidant, or a high carbohydrate diet prevented 
the stimulatory effects of paraquat on lipid peroxidation, but 
did not protect the animals against the lethal effects of para- 
quat. Conjugated dienes were not elevated in vivo after a dose 
of paraquat in mice equivalent to twice the LD50. Compari- 
son of the lung concentrations of paraquat and diquat with 
the amount required to stimulate lipid peroxidation in vitro 
showed that both paraquat and diquat were able to stimulate 
lipid peroxidation in vivo to comparable levels. The ability of 
propranolol, superoxide dismutase and eriodictyol to protect 
against paraquat toxicity was evaluated by measuring the 
ability of these compounds to modify paraquat-induced lung 
edema and death. No significant differences were observed 
after these drug pretreatments. The ability of paraquat to 
produce lung damage by causing hemodynamic changes me- 
diated by adrenal catecholamines was assessed in adrenalec- 
tomized rats. Adrenalectomy sensitized rather than protected 
rats against paraquat toxicity. (Author abstract by permis- 
sion, abridged. Copies of the thesis are available from Univer- 
sity Microfilms, order No. 7812774) 


78-2861. Reznik, B. I. (Inst. Bot., Kiev, USSR) Iz- 
meneniya kachestvennogo i kolichestvennogo sostava al’go- 
flory eksperimental’nykh prudoy pod vliyaniem natrievol soli 
2,4-D. [Structural and quantitative changes of algal flora in 
experimental ponds under the effect of 2,4-D sodium salt.] 
Eksp. Vodn. Toksikol. 6: 65-73; 1976. (9 references) (Russian) 

Sodium salt of 2,4-D was used in a 2 mo experiment 
conducted in three ponds to determine its effect on the struc- 
tural and quantitative changes of algal flora. The temperature 
was taken 3 times daily and the hydrochemical data was gath- 
ered every 10 days. Data on algae was taken daily initially 
and then after 1, 2, 5 and 10 day intervals. Most testing was 
done in the first mo. It was found that the sodium salt fos- 
tered the growth of euglenic algae. Plankton was also en- 
riched by a great amount of blue-green, protococcous and 
diatomic algae. It took 1 mo for the usual structure and the 
quantity of bacterio- and phytoplankton to recover. A plank- 
ton cenosis was formed temporarily with the abundance of 
a- and B-mesosaprobic organisms. 
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78-2862. Farlow, J. E.; Breaud, T. P.; Steelman, C. D.; 
Schilling, P. E. (US AEHA, Aberdeen Proving Ground, MD 
21010) Effects of the insect growth regulator diflubenzuron 
on non-target aquatic populations in a Louisiana intermedi- 
ate marsh. Environ. Entomol. 7(2): 199-204; 1978. (21 refer- 
ences) 

A study was conducted in a Louisiana coastal marsh 
to determine the ecological impact of the insect growth 
regulator diflubenzuron on populations of non-target aquatic 
organisms. Six applications of diflubenzuron (28 mg AI/ha) 
over an 18 mo period caused statistically significant differ- 
ences in the population density of aquatic organisms when 
treated and untreated populations were compared. Popula- 
tions of 5 taxa (nymphs of Trichocorixa louisianae Jaczewski 
and Buenoa spp., Coenagrionidae naid spp., Berosus infus- 
catus LeConte adults, and Hyallella azteca (Saussure)) were 
significantly (P < 0.01) reduced while populations of 15 taxa 
(Physa sp., Caenis sp. and Callibaetis sp. naiads, Noteridae 
larvae, Hydrovatus cuspidatus Kunze adults, Hydrovatus sp. 
larvae, Dytiscidae (tribe Bidessini) larvae, Mesovelia mulsanti 
Jaczewski adults, Trichocorixa louisianae adults, larvae of 
Chironomidae, Ephdidae, Dolichopodiae, and Tabanidae, 
and the fishes Gambusia affinis (Baird and Girard) and Jor- 
danella floridae (Goode and Bean) showed significant (P < 
0.05) increases after exposure to diflubenzuron. The analysis 
of data on the 27 remaining taxa collected indicated no statis- 
tically significant (P > 0.05) difference when the treated and 
untreated populations were compared. (Author abstract by 
permission) 


78-2863.  Ugazio, G. (Ist. Patol. Gen., Fac. Med. Chirurg., 
Univ. Torino, Turin, Italy) Patologia epatica da tossici am- 
bientali. [Pathological effects of toxic substances in the envi- 
ronment on the liver.] Fegato 23(3): 209-235; 1977. (45 refer- 
ences) (Italian) 

Of 49 listed halogenated methane, ethane and ethyl- 
ene derivatives, occurring as environmental contaminants, 
many affect the liver causing steatosis and/or necrosis in ad- 
dition to other pathological effects. Among the compounds 
constituting the greatest health hazard are carbon tetrachlo- 
ride, trichloroethylene, vinyl chloride, chloroform and oth- 
ers. CCl,, for example, contaminantes the atmosphere and the 
stratosphere, some rivers and in some cases drinking water. 
The toxicological aspects of exposure to halogenated com- 
pounds affecting the liver are discussed including their bio- 
chemical activity on enzymes, and interaction with protoplas- 
mic material exemplified by the metabolic effect of CCl, on 
the peroxidation of unsaturated fatty acids affecting 


NADPH. Halogenated olefins are mostly less toxic than CCl ,. 


The hepatic toxicity to laboratory animals of vinyl chloride 
and TCDD (2,3,7,8-tetrachloro dibenzo-p- dioxin) and the 
potentiation of the toxicity of halogenated compounds to 
hepatocytes through interaction with inductor substances 
such as furazepam, nitrazepam, reserpine and other drugs, 
are reviewed. 


78-2864. Chkanikov, D. I.; Pavlova, N. N.; Makeev, A. 
M.; Nazarova, T. A.; Makoveichuk, A. Yu. (All-Union Sci. 
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Res. Inst. Phytopathol., Moscow, USSR) Puti detoksikatsii 
i immobilizatsii 2,4-D v rasteniyakh ogurtsa. [Pathways of 
detoxication and immobilization of 2,4-D in cucumber 
plants.] Fiziol. Rast. 24(3): 566-573; 1977. (17 references) 
(Russian) 

The first true leaves of laboratory-grown cucumber 
plants were treated with 2,4-D, labeled with '*C in the methyl 
group, and plants were harvested for metabolism studies at 
various time intervals after treatment. Only a small amount 
of 2,4-D was transported into axial organs from treated leaves. 
The immobilization mechanisms functioning in cucumber 
leaves are apparently highly effective. An exceptionally rapid 
decrease in levels of unchanged herbicide in the plants was 
noted, with simultaneous accumulation of various deriva- 
tives. The parent compound was rapidly hydroxylated in 
green leaves of cucumber plants; 4-hydroxy- 2,5-dichloro- 
phenoxyacetic acid and 4-hydroxy- 2,3-dichloro- phenoxya- 
cetic acid remained either free or underwent glucosidation. 
The glucosides in turn partially entered the composition of 
amino acid conjugates. Etiolated cucumber seedlings also 
metabolized 2,4-D, but at a slower rate than the rate of admis- 
sion of the unchanged substance into the plant tissues. 


78-2865. Charvat, Z. (Dep. Morphol. Sci., Fac. Med., 
Charles Univ., Hradec Kralove, Czechoslovakia) Ultrastruc- 
tural changes in guinea pig and rat cutaneous nerves after 
the application of organophosphate to the surface of the epi- 
dermis. Folia Morphol. (Prague) 26(2): 144-148; 1978. (30 
references) 

The effect of an organophosphorus solution applied 
to the epidermis on the ultrastructure of cutaneous nerves of 
rats and guinea pigs was studied. In the perineurial layers and 
Schwann cells irregular dilatation and enlargement of the 
granular endoplasmic reticulum cisternae were noted. The 
dialated cisternae were filled with electron-opaque granular 
material. A marked displacement was noted of some nerve 
fibers and these were anchored to the inner surface of the 
perineurium by fusion of the basement membrane of the 
Schwann cell and the basement membrane of the perineurial 
cell layer. Irritation was seen in the Schwann cell. Collagen 
fibrils, which were thin and probably newly formed, were 
evident between layers of multiplied basement membranes. 
Microgranular disintegration of the neurotobules was visible 
and some of the axons were swollen. Varicosities were noted 
along the course of the axons. Electron-lucid, vacuolar degen- 
eration was seen in some axons. 


78-2866. Charvat, Z.; Subrtova, D. (Dep. Morphol. Sci., 
Fac. Med., Charles Univ., Hradec Kralove, Czechoslovakia) 
Ultrastructural changes in guinea pig and rat epidermis after 
surface application of organophosphate solution. Folia Mor- 
phol. (Prague) 26(2): 149-153; 1978. (20 references) 

Rat and guinea pig epidermis was treated with an 
organophosphate, O-ethyl-S (-Z-dimethylaminoethyl)- me- 
thane thiophosphate, in a dose of 6 x LDS50. The base of the 
epidermis showed the most pronounced changes. From the 
base of the germ layer keratinocytes, hemispherical micro- 
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processes grew out at regular intervals. Hemi desmosomes 
were formed at the apex of these microprocesses. The base- 
ment membrane facing them was slightly thickened and of 
greater electron opacity than before treatment. The basement 
membrane was pushed away from the the microprocesses 
which resulted in a 5 to 7 fold increase in the thickness of 
the lamina lucida between the microprocesses. In the prick- 
le-cell layer, the intercellular spaces expanded, but were filled 
with new grown thin, branching keratinocyte microprocesses. 
These were in close contact with one another and at the sites 
of their contact, new desmosomes were formed and the num- 
ber of tonofilaments were increased. 


78-2867. Borzsonyi, M.; Pinter, A.; Torok, G.; Surjan, A.; 
Nadasdi, L. (Dep. Morphol., Natl. Inst. Public Health, Buda- 
pest, Hungary) Formation and biological effect of \-nitroso 
compound from piperazine pesticide triforine. JARC Jnt. Ag. 
Res. Cancer Sci. Publ. 19: 477-484; 1978. (8 references) 

Randomly bred Swiss-Leiden mice were maintained 
on a pelleted diet. One group of 100 animals of both sexes 
was given triforin ig at 300 mg/kg twice a week, along with 
sodium nitrite in their drinking water to a concentration of 
0.05%. A second group received the triforine, but tap water 
was provided for drinking. A third group received only sodi- 
um nitrite, and the fourth received only tap water. The ani- 
mals receiving triforine and sodium nitrite had the highest 
incidence of tumor production. The majority of tumors were 
lymphomas. Thymomas as well as generalized tumorous lym- 
phadenopheato- and splenomegaly were noted. Of the mice 
in the group with greatest tumor formation, 10 mice had 
tumors in the stomach. Four had gastric papillomas, while 
6 had invasive squamous cell carcinomas. Most intestinal tu- 
mors were in the duodenum or jejunum. Liver tumors were 
well differentiated hepatocellular carcinomas that did not 
metastasize. 


78-2868. Lijinsky, W. ; Schmahl, D. (Chem. Carcinog. 
Prog., Frederick Canc. Res. Cent., Frederick, MD) Carcino- 
genesis by nitroso derivatives of methylcarbamate insecti- 
cides and other nitrosamides in rats and mice. JARC Int. Ag. 
Res. Cancer Sci. Publ. 19: 495-501; 1978. (11 references) 
Nitroso derivatives of 6 N-methyl carbamate insecti- 
cide were prepared and tested for their carcinogenic potential 
with rats. The derivatives were fed by gavage to 16 male and 
16 female BD rats. Each rat received 0.4 mg/kg once a week 
for 10 wk with each test solution being equimolar with a 
solution of nitrosocarbaryl containing 150 mg/ml. For skin 
tests one drop of test solution was applied twice a week to 
a shaved interscapular region of the female FRM mice. All 
six nitrosated methylcarbamate insecticides, and ni- 
trosomethyl phenylcarbamates, gave rise to forestomach tu- 
mors in the rats. Some compounds, such as nitroso carbofu- 
ran and nitroso baygon, were lethally toxic to the animals 
within a short time. In mouse skin painting tests, very few 
tumors were seen and these only in animals treated with 
MNNG, MNNG-d3, ENNG, nitrosomethyl urea and _ni- 
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trosomethyl-(d3)-urea. The numbers of tumors of the skin, 
papillomas, and carcinomas in these groups were, respective- 
ly, 16, 11, 8, 3, and 1. MNNG was the more potent skin 
carcinogen in mice, while MNNG-d3 and ENNG were about 
equally potent. None of the other compounds gave rise to 
significant numbers of skin tumors. 


78-2869. Hurkat, P. C.; Joshi, G. P.; Mathur, P. N. (J. L. 
N. Med. Coll., Ajmer 305001, India) Effect of dieldrin 
(HEOD) on liver/body weight ratio and oxygen consumption 
in rabbits (Orycotolagus cuniculus), Indian J. Anim. Sci. 
47(10): 666-670; 1977. (14 references) 

Haffkine’s breed rabbits were used to study the effect 
of dieldrin on oxygen consumption, body weight, and liver/ 
body ratios. Dieldrin was administered orally at 2.5 mg/kg, 
on alternate days, during the 100 day study. Mean body 
weight of treated animals decreased slightly during the study, 
whereas the controls gained a litttle. The reduction in body 
weight was most marked in animals which showed convul- 
sions; after convulsive eposides they did not eat for a time. 
Liver weights of controls and treated rabbits were 56.305 and 
74.725 g, respectively. Liver/body weight ratios were 0.0084 
and 0.0414 in control and treated rabbits, respectively. The 
liver of the dieldrin treated animals had presumably under- 
gone hypertrophy. Examination of the livers showed hyper- 
trophy commencing from the 15th day and continuing to the 
84th. Oxygen consumption was increased in dieldrin treated 
animals. Part of this increase was caused by the excitability 
and irritability increases noted in the treated animals. Anoth- 
er cause of the increase in oxygen use was the detoxication 
of dieldrin which is mainly carried on by the liver, thus re- 
quiring oxygen. 


78-2870. Hurkat, P. C. (J. L. N. Med. Coll., Ajmer 
305001, India.) Some biochemical studies in rabbits (Oryc- 
tolagus cuniculus) during a hundred-day oral administration 
of dieldrin (HEOD). Jndian J. Anim. Sci. 47(10): 671-676; 
1977. (16 references) 

The extent of the hepatotoxicity of dieldrin was stud- 
ied during a 100-day study using rabbits who were given diel- 
drin orally by means of a tuberculin syringe in the dose of 
2.5 mg/kg on alternate days. With dieldrin administration 
the albumin and total proteins in the liver decreased, more 
markedly so during the later stages of the study, suggesting 
that the synthesis of plasma proteins in the liver continues 
at normal levels despite dieldrin administration for quite 
some time. Longer exposure to dieldrin does interfere to some 
degree with the synthetic activity of the liver. Serum bilirubin 
levels started rising from the 7th day, but the increase was 
only marginal. Serum cholesterol levels rose significantly 
from the 14th day, but started to decrease after the 84th day. 
GOT, GPT, and LDH levels initially increased for about 20 
days, returned to normal, and from the 74th day onward rose 
slightly again. The findings suggest dieldrin to be a potent 
hepatotoxin for the rabbit and caution in its use is recom- 
mended. 
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78-2871. Shivaji, S.; Saxena, D. M.; Pillai, M. K. K. (Dep. 
Zool., Univ. Delhi, Delhi 110007, India) Mode of action of 
alkylating agents using a ciliate protozoan as a model system. 
III. Effects of metapa on cell division and DNA synthesis 
in the ciliate Blepharisma intermedium., Indian J. Exp. Biol. 
16(4): 450-454. 1978. (32 references) 

The mode of action of metapa was investigated using 
Blepharisma intermedium, a pigmented heterotrichous cili- 
ate. On exposure to metapa concentrations above 4000 ppm, 
ciliates became sluggish, highly vacuolated, rounded and 
cytolyzed in 4 hr. Six hours were required to induce abnormal 
movements at 3000 ppm concentrations. On treatment with 
1000 ppm the ciliates appeared normal during the first 20 hr 
but afterwards they became spherical, sluggish and were 
cytolyzed by 25 hr. DNA synthesis was inhibited by metepa 
in a dose dependent manner. When the ciliates were washed 
and transferred to fresh medium, they recovered both in cell 
division and DNA synthesis. In general the older cells took 
a longer time to recover. 


78-2872. Shivaji, S.; Saxena, D. M.; Pillai, M. K. K. (Dep. 
Zool., Univ. Delhi, Delhi 110007, India) Mode of action of 
alkylating agents using a ciliate protozoan as a model system. 
IV. Effect of metepa on the synthesis of RNA in the ciliate 
Blepharisma_ intermedium. Indian J. Exp. Biol. 16(4): 
455-457: 1978. (20 references) 

Effects on RNA synthesis brought about by exposure 
to metapa (1000 ppm or 2000 ppm) were studied using the 
ciliate Blepharisma intermedium. RNA synthesis was drasti- 
cally inhibited by exposure to metepa and the G and S phase 
ciliates showed very pronounced reductions in the incorpora- 
tion of tritium-labeled uridine. The G2 phase was least affect- 
ed. Only slightly greater reductions were noted at the 2000 
ppm concentration than at the lower dose. It is suggested that 
after the transition point, G2 phase, the ciliates are less sensi- 
tive to the inhibitory effects of metepa on RNA synthesis. 


78-2873. Sheela, S.; Vasantharajan, V. N. (Microbiol. & 
Cell Biol. Lab., Indian Inst. Sci., Bangalore 560012, India) 
Acetylcholine utilization by organophosphorus pesticide 
metabolizing microoorganisms. /ndian J. Exp. Biol. 16(4): 
478-480; 1978. (6 references) 

The utilization of acetylcholine by various microor- 
ganisms capable of metabolizing fensulfothion was studied. 
All bacterial isolates obtained on fensulfothion enrichments 
grew well on acetylcholine. A rapid increase in oxygen de- 
mand was noted immediately after inoculation and continued 
for the first 6 hr. After this time there was a prolonged lag 
period, following by another active phase of growth. The pre- 
sence of fensulfothion did not affect the growth of these mi- 
crooorganisms. However, glucose inhibited acetylcholine uti- 
lization. Alcaligenese and Citobacter were able to grews on 
acetylcholine, indicating that the property may be wide- 
spread among microorganisms. The fact that fensulfothion 
did not affect acetylcholine utilization suggests that this or- 
ganophosphorus chemical does not effect the esterase in- 
volved in acetylcholine hydrolysis. 
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78-2874. Malik, J. K.; Gupta, R. C.; Paul, B. S. (Dep. 
Pharmacol., Punjab Agric. Univ., Ludhiana, India) Jn vitro 
study on the comparative inhibitory effect on malathion, Su- 
mithion and Hinosan on blood cholinesterase of Bubalus bu- 
balis. Indian J. Exp. Biol. 16(4): 496-497; 1978. (9 references) 

The cholinesterase inhibiting ability of malathion, 
Sumithion (fenitrothion) and Hinosan (edifenphos) was stud- 
ied in different equimolar concentrations using both plasma 
and erythrocytes from buffalo calves. All insecticides caused 
marked inhibition in erythrocyte cholinesterase activity when 
concentrations were in excess of 0.05 mM. Malathion caused 
the greatest inhibition, followed by Hinosan then Sumithion. 
However, for inhibition of plasma cholinesterase activity, the 
order from strongest to weakest was malathion, Sumithion, 
and then Hinosan. A relationship could be established be- 
tween the in vitro inhibition of blood cholinesterase activity 
with in vivo toxicity for malathion and Sumithion. No such 
relationship could be established for Hinosan. 


78-2875. Malik, J. K.; Garg, B. D.; Verma, S. P.; Ahmad, 
A. (Dep. Pharmacol., Punjab Agric. Univ., Ludhiana, India) 
Serum transaminases and alkaline phosphatase activities 
during subacute toxicity of Hinosan in Bubalus bubalis. Indi- 
an J. Exp. Biol. 16(4): 497-499; 1978. (14 references) 

The effect of Hinosan (edifenphos) on serum tran- 
saminases and serum alkaline phosphatase activity was stud- 
ied after repeated oral dosing in Bubalus bubalis. Hinosan 
given at 4 mg/kg/day did not produce toxic symptoms until 
28 days has passed. Doses of 8 mg/kg brought on toxic symp- 
toms between days 11 and 14. The toxic symptoms included 
anorexia, depression, increased salivation, larhrymation and 
diarrhea. Diarrhea was more pronounced in later stages, fol- 
lowed by weakness of hind legs and paralysis. Animals receiv- 
ing 8 mg/kg of Hinosan showed maximum increases in 
SGOT levels of 141.73 and 167.77% on days 28 and 12 after 
the start of the study. The SGOT elevation was both dose and 
time dependent. SGPT levels were increased, but only insig- 
nificantly. No significant changes were noted in serum alka- 
line phosphatase activity throughout the period. 


78-2876. Bitman, J.; Cecil, H. C.; Harris, S. J.; Feil, V. J. 
(ARS, USDA, Beltsville, MD 20705) Estrogenic activity of 
0,p-DDT metabolites and related compounds. J. Agric. Food 
Chem. 26(1): 149-152; 1978. 

Rat uterine glycogen responses were determined for 
20 metabolites or compounds related to metabolites of o,p' 
-DDT to determine relationships of structure to estrogenic 
activity. Methoxy analogues of 0,p-DDA, o,p'-DDD, and o,p 
’-DDE and a glycine conjugate of 0,p-DDA exhibited only 
minimal estrogenic activity. Esterification of 0,p'-DDA re- 
duced this activity as did conjugation with serine. The pres- 
ence of two methoxy groups rendered the 0,p'-DDA com- 
pletely inactive. Only o,p'-DDT analogues were active, 
demonstrating that a stable ethane chain was necessary. Ac- 
tivity was retained in the o,p'-DDT series if hydroxy or me- 
thoxy groups were present in the 3 or 4 position of the o 
-chloro ring. Estrogenic activity in decreasing order was: 
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3-hydroxy- > unsubstituted = 4-methoxy- = 5-hydroxy- > 
5-methoxy- o,p'-DDT. (Author abstract reprinted by permis- 
sion of the American Chemical Society) 


78-2877. Chang, K. M.; Knowles, C. O. (Dep. Entomol., 
Univ. Missouri, Columbia, MO 65201) Aldicarb metabolism 
in twospotted spider mites. J. Econ. Entomol. 71(2): 158-160; 
1978. (8 references) 

Tetranychus urticae Koch rapidly absorbed and 
metabolized aldicarb. Aldicarb sulfoxide or 2-methyl-2- (me- 
thylsulfinyl) propionaldehyde o (methylcarbamoyl) oxime, 
the major organosoluble metabolite, comprised 55.1 and 
47.4%, respectively, of the organosoluble radioactive materi- 
al after exposure intervals of 6 and 24 hr. Absorption and 
metabolism of '*C-aldicarb sulfoxide by twospotted spider 
mites proceeded at a slower rate than that of aldicarb. Major 
identified organosoluble metabolites of aldicarb sulfoxide aft- 
er 24 hr were aldicarb oxime sulfoxide or 2-methyl-2-(me- 
thylsulfinyl) propionaldehyde oxime (16.7%) and aldicarb 
oxime sulfone or 2-methyl-2- (methylsulfonyl) propionalde- 
hyde oxime (18.2%). (Author abstract by permission) 


78-2878. Buznikov, G. A.; Manukhin, B. N.; Rakich, L.; 
Kudryashova, N. I.; Khromov-Borisov, N. V. (K. S. Kosh- 
toyants Lab. Physiol., Inst. Dev. Biol., USSR Acad. Sci., 
Moscow, USSR) Vliyanie monoaminov, teplovogo shoka i 
drugikh faktoroy na svyazyvanie nekotorykh neirofar- 
makologicheskikh preparatov embrionami morskikh ezhei. 
[Influence of monoamines, thermal shock, and other factors 
on the binding of certain neuropharmacological preparations 
by sea urchin embryos.] Zh. Evol. Biokhim. Fiziol. 13(2): 
173-178; 1977. (8 references) (Russian) 

Experiments were designed to identify and compare 
the factors involved in binding of neuropharmacological 
preparations by sea urchin embryos. Arbacia lixula and Para- 
centrous lividus embryos held at 70°C for 10 min lose the 
ability to bind IEM-567, pyrazidol or melipramine. Tempera- 
tures of 55-65°C for 10 min partially inhibit binding of these 
preparations, while heating for 10 to 20 min at 40°C does not 
influence the embryos’ binding ability. Treatment with rotenone 
(0.1 ug/ml), antimycin A (0.005 ywg/ml), and mercuric chloride 
(2.0 ug/ml) did not induce cell lysis but completely arrested 
cleavage. These highly active inhibitors of cell metabolism 
(rotenone and antimycin A) have no effect on the binding 
capability of the embryos with respect to neuropharmacologic 
preparations. Although the present data are inadequate for 
mechanistic analysis it is suggested that protein structures 
are involved in regulating the activity of preneural mediators. 


78-2879. Risebrough, R. W.; de Lappe, B. W.; Schmidt, 
T. T. (Bodega Mar. Lab., Univ. California, Bodega Bay, CA 
94923) Bioaccumulation factors of chlorinated hydrocarbons 
between mussels and seawater. Mar. Pollut. Bull. 7(12): 
225-228; 1976. (20 references) 

Chlorinated hydrocarbon concentrations were mea- 
sured in mussels (Mytilus sp.) living in sea water. Samples 
were taken from four sites on the Mediterranean coast of 
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France and two sites in California. Levels of 68-450 ng/g for 
PCB's; 13-900 ng/g for DDT; and 5-16000 ng/g for DDE 
were noted in mussel tissue. Bioaccumulation factors varied 
over an order of magnitude. Bioaccumulation factors of p,p 
’-DDT, or p,p-DDE ranged between 40,000 and 690,000. 
Bioaccumulation factors of PCB’s ranged between 69,000 to 
690,000. The findings suggest that mussels are an appropriate 
and convenient indictor organism of local chlorinated hydro- 
carbon contamination levels. It is noted that factors con- 
tributing to the variances found in the study must be deter- 
mined before mussels are used for global monitoring 
programs. 


78-2880. Lis, T.; Mierzejewski, J. (Cent. Sci. Invest., Sch. 
Vet., P-24100 Pulawy, Poland) Wplyw pestycydow chloroor- 
ganicznych na procesy immunologiczne. [Effect of organo- 
chlorine pesticides on immunclogical processes.] Med. Weter. 
33(4): 217-219; 1977. (22 references) (Polish) 

The effects of lindane and DDT on the immune 
status of laboratory animals were studied. Rabbits were vac- 
cinated with Salmonella typhimurium and treated with lin- 
dane (10 mg/kg/day for 3 mo, po). The initial serum aggluti- 
nin titer was 1:20; 1:240 was measured 7 days after the first 
immunization; and 1:1,600 7 days after the second immuniza- 
tion and 2 mo after the third immunization. The agglutinin 
titer was 1/320 in the control animals (not reated with lin- 
dane) 7 days after the first immunization, 1:730 7 days after 
the second immunization, and 1:360 2 mo after the third 
immiunization. In rabbits immunized with S. thyhimurium, 
the antibody titer was 2,633 after 7 days and 1,705 after 7 
wk, versus 939 and 421, respectively, in the animals which 
were also treated with DDT (10 and 20 mg/kg). The overall 
y-globulin level was 17.1 mg/ml in the immunized animals 
and 12.4 mg/ml in the immunized and DDT-treated animals. 
The 7S-fraction accounted for 15.4 and 9.7 mg/ml, respec- 
tively. Chronic treatment with DDT (0.1-1 mg/kg/day for 
3 mo) caused a significant reduction of the phagocytic index 
and of the protective effect of the blood serum in rabbits. 


78-2881. S.; Huff, J. E.; Lopriento, N. (Author 
address not given) A review of the genetic toxicology of chlori- 
nated dibenzo-p-dioxins. Mutat. Res. 47(3-4): 141-160; 1977, 
1978. (70 references) 

The dioxins, especially 2,3,7,8-tetra chloridibenzo- p 
-dioxin (TCDD) have gained notoriety as extreme environ- 
mental and industrial hazards. Occupational exposure and 
environmental contamination may result from formation of 
dioxins furing synthesis of 2,4,5-T, hexachlorophene, and 
pentachlorophenol. Dioxins are structurally similar to the 
acridines, a class of known intercalating agents. The positive 
mutagenic effects reported to data for isomers of four dioxins, 
the di-, tetra- and oxtachlorinated derivatives as well as un- 
substituted dibenzo-p -dioxin, are difficult to summarize. 
Cytotoxicity and mutagenicity seem to depend on the posi- 
tion of chlorine substitution. TCDD is the most active form 
of the molecule. Differences in reported test results could be 
due to experimental factors. Studies on the promoting effect 
of dioxins on the mutagenicity of other compounds are 
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recommended. TCDD is an extremely active liver enzyme 
inducing agent which enhances the mutagenicity of certain 
polycyclic hydrocarbons in vitro. Some research projects ini- 
tiated after the Seveso incident may answer questions about 
the mutagenicity of TCDD and other dioxin congernes. (Au- 
thor abstract by permission, abridged.) 


78-2882. Sikka, H. C. (Syracuse Res. Corp., Syracuse, 
NY) Screening methods for toxic substances. Natl. Tech. In- 
form. Serv. PB-277,017: 26 p.; 1978. (25 references) 

The present report deals with the application of 
fluorescent probe techniques to the detection of conforma- 
tional changes in rat brain synaptosomes under the influence 
of certain neurotoxic chemicals, chlorophenothane (DDT) 
and diphenylhydantoin, which are expected to produce func- 
tional changes in nerve membranes. Pretreatment of the rats 
with a single dose of DDT capable of producing neurological 
symptoms or repeated sublethal doses of DDT did not alter 
the fluorescence characteristics of the hydrophobic probe 
8-anilino-1- naphthalene sulfonic acid (ANS) bound to the 
synaptosomes. DDT treatment also showed no effect on na- 
tive protein fluorescence of synaptosomes. Exposure of 
synaptosomes to diphenylhydantoin in vitro did not induce 
conformational changes as measured by ANS and intrinsic 
fluorescence. (Author abstract by permission) 


78-2883. | Asaka, S.; Kawauchi, N.; Koyama, S.; Emura, 
K. (Ageo Res. Lab., Agrochem. Div., Nippon Kayaku Co. 
Ltd., Ageo, Saitama, Japan) [Fate of propathos applied to 
rice plant seedlings in seedling trays.] Nippon Noyaku Gak- 
kaishi (J. Pestic. Sci.) 3(3): 305-310; 1978. (12 references) 
(Japanese) 

The fate of propaphos applied as 5% granules to rice 
seedlings in a seedling box was studied in the rice plant and 
in paddy soil after the plants were transplanted to paddy field. 
Total propaphos in the plant body and propaphos in the soil 
decreases daily, although slowly 45 days after application 
0.5-0.7 ppm was detected, corresponding respectively to 3% 
and 10% of the initial concentration in the plant body and 
in soil. However, even when 100 g of propaphos was applied 
in a box with dimensions of 30 x 60 x 3 cm, no propaphos 
or its oxidized metabolites were detected in brown rice grain. 
The residue in soil was comprised of propaphos only, but 
when it was absorbed in rice plant it changed to oxidized 
metabolites. The ratio of metabolites formed is in the order 
SO > S = SO, in leaf sheath, and SO > SO, 2 S in leaf parts. 
The concentrations were proportional to the amounts ap- 
plied, and were larger in leaf parts than in the leaf sheath. 


78-2884. Yamamoto, T.; Etoh, T.; Kuroiwa, S. (Sch. Tox- 
icol., Fac. Pharm., Showa Univ., Tokyo, Japan) [Degradation 
and desulfurization of methyl parathion and fenitrothion in 
the rat liver.] Nippon Yakurigaku Zasshi (Folia Pharmacol. 
Jpn.) 74(3): 41; 1978. (Japanese) 

In order to determine what is responsible for the dif- 
ference in toxicities of fenitrothion and methyl! parathion to 
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male rats (LDSO values 290 and 10 mg/kg, respectively), the 
degradation of both insecticides by rat liver and the amount 
of each insecticide bound to the liver and to serum were deter- 
mined. There was no diffences in hepatic degradative activites 
in the NADPH system with NADPH added. However, in 
the GSH system (with reduced glutathione added) the activi- 
ty of liver homogenate toward fenitrothion was about 2 times 
higher than toward methyl- parathion. There was high activi- 
ty in the microsomal fraction in the NADPH system; howev- 
er, no difference was seen in the two insecticides. The desulfu- 
rization activity toward fenitrothion was 1.5 times higher 
than toward methyl parathion. The degradation activity of 
microsomal NADPH toward fenitrooxon was about 5 times 
larger than that toward methyl paraoxon, and that of the 
soluble fraction of the liver toward fentrothion is about 2 
times greater than that toward methyl parathion. The 
amounts of the insecticides and their oxons bound to the liver 
and serum decreased in the order of fenitrothion, methyi pa- 
rathion, fenitrooxon = methyl paraoxon. It is apparent from 
these observations that fenitrothion and its oxon are degraded 
more rapidly in the liver than methyl parathion and its oxon, 
and the amount of binding is larger for fenitrothion than 
methyl paration. Both of these factors are partially responsi- 
ble for the lower mammalian toxicity of fenitrothion. 


78-2885. Epstein, S. S. (Univ. Illinois Med. Cent., Sch. 
Public Health, Chicago, IL 60612) The carcinogenicity of 
organochlorine pesticides. In: Origins of Human Cancer, 
Book A. Incidence of Cancer in Humans. Hiatt, H. H., Wat- 
son, J. D., and Winsten, J. A., eds. (New York: Cold Spring 
Harbor Laboratory) 4: 243-265; 1977. (33 references) 

Data on the carcinogenicity of the organochlorine 
pesticides is reviewed; some of these studies indicated that 
these pesticides are carcinogenic as a class. There is a paucity 
of data dealing with carcinogenicity of organochlorine com- 
pounds in humans because no published epidemiological data 
is available. Carcinogencity studies of aldrin and dieldrin in 
mice show an increased incidence of multiple site tumors and 
liver cancers. Studies dealing with heptachlor and chlordane 
have shown definitively that these compounds are carcino- 
genic. Several assumptions regarding carcinogenicity are crit- 
ized as myths: e.g., that tumorigens are less dangerous than 
carcinogens, that animal carcinogens are less dangerous than 
human carcinogens, that human experience had demonstrat- 
ed the safety of occupational exposure to certain carcinogens, 
that most chemicals are carcinogenic when tested at relatively 
high concentrations, and that safe levels of exposure to occu- 
pational carcinogens can be determined. 


78-2886. Shirasu, Y.; Moriya, M.; Kato, K.; Lienard, F.; 
Tezuka, H.; Teramoto, S.; Kada, T. (Toxicol. Div., Inst. En- 
viron. Toxicol., Kodaira, Tokyo 187, Japan) Mutagenicity 
screening on pesticides and modification products: a basis of 
carcinogenicity evaluation. In: Origins of Human Cancer. 
Book A. Incidence of Cancer in Humans. Hiatt, H. H., Wat- 
son, J. D., and Winsten, J. A., (New York: Cold Spring Har- 
bor Laboratory) 4: 267-285; 1977. (40 references) 
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The need for reliable screening techniques to predict 
carcinogenicity or other harmful effects of environmental 
chemicals is emphasized. Microbial mutagenicity screening 
of a variety of pesticides gave positive results for captan, cap- 
tafol, folpet, NBT, fenaminosulf, NNN, DDVP (dichlorvos), 
HEH, and vamidothion. More compounds are under investi- 
gation. Cytogenetic and dominant lethal studies carried out 


on captan showed no significant increase in the incidence of 


chromosome aberrations in human fibroblasts or rat bone 
marrow cells. No mutagenic effects were observed during mi- 
crobial, cytogenitic, and dominant lethal studies on ETU. 
Strong mutageenicity was found to be associated with ni- 
trosated pesticides. At present it would be premature to draw 
a definite correlation between the mutagenicity and car- 
cinogenicity of pesticides. 


78-2887. Fine, D. H.; Rounbehler, D. P.; Fan, T.; Ross, 
R. (Cancer Res. Dep., Thermo Electron Res. Cent., Wal- 
tham, MA 02154) Human exposure to \-nitroso compounds 
in the environment. In: Origins of Human Cancer. Book A. 
Incidence of Cancer in Humans. Hiatt, H. H., Watson, J. D., 
and Winsten, J. A., eds. (New York: Cold Spring Harbor 
Laboratory) 4: 293-307; 1977. (30 references) 

The human in vivo A-nitrosation resulting from 
ingestion of nitrite-preserved foodstuffs and the N-nitrosa- 
mine contamination of widely used herbicides is reported. 
Bacon, spinach, tomatoes, bread, and beer were ingested by 
human subjects, and it was found that 7 yg of nitrosamine 


were formed in vivo as a result. Also, trace amounts of NV 


-nitrosamine were found to be normally present in the blood. 
The N-nitroso content of some herbicide formulations was 


examined and it was found that massive amounts of NV 


-nitrosamines are present, mainly as a result of nitrite rust 
inhibitors that are added to prevent corrosion of containers. 


78-2888. Poland, A.; Kende, A. (Dep. Pharmacol. Tox- 
icol., Sch. Med. & Dent., Univ. Rochester Rochester, NY 
14642) The genetic expression of aryl hydrocarbon hydroxy- 
lase activity: evidence for a receptor mutation in nonrespon- 
sive mice. In: Origins of Human Cancer. Book B. Mechanisms 
of Carcinogenesis. Hiatt, H. H., Watson, J. D., and Winsten, 
J. A., eds. (New York: Cold Spring Harbor Laboratory) 4: 
847-867; 1977. (45 references) 

Studies were conducted using TCDD (dioxin) as a 
probe to elucidate the nature of the AA (aryl hydrocarbon) 
locus and its implications for the metabolism of polycyclic 
aromatic hydrocarbons. The observed inheritance of the 
capacity for induction of AHH (aryl hydrocarbon hydroxy- 
lase) as a simple autosomal dominant suggests that this trit 
is governed by one locus or a group of closely linked loci, 
termed Ah locus. Experimental evidence, obtained form 
investigations of the specific binding of [‘H]-TCDD to hepat- 
ic cytosol from C57BL/6J and DBA/2J mice, suggested that 
a binding species with a high affinity for TCDD is present 
in the hepatic cytosol from C57BL/6J mice. In contrast to 
the other strain of mice tested, this strain is responsible for 
induction of AHH by MC (3-methylcholanthrene). The bind- 
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ing properties of this cytosol species corresponding extremely 
well to the properties predicted for the induction receptor 
based on in vivo biological responses. The mutation in nonre- 
sponsive mice appears to result in a receptor with a dimin- 
ished affinity for inducing ligands. The coordinate induction 
of several enzymes by MC or TCDD is best explained by the 
model of gene regulation proposed by Britten and Davidson. 


78-2889. McCann, J.; Ames, B. N. (Dep. Biochem., Univ. 
California, Berkeley, CA 94720) The Salmonella microsome 
mutagenicity test: predictive value for animal carcinogenici- 
ty. In: Origins of Human Cancer. Book C. Human Risk As- 
sessment. Hiatt, H. H., Watson, J. D., and Winsten, J. A., 
eds. (New York Cold Spring Harbor Laboratory) 4: 
1431-1450; 1977. (49 references) 

The development of the Sa/monella/ microsome 
mutagenicity test is reviewed, and its usefulness and problems 
are discussed. The test detects chemical carcinogens and 
mutagens by means of their ability to damage DNA, and is 
about 90% accurate in detecting carcinogens as mutagens. 
Special strains of Sa/monella bacteria are used for measuring 
DNA damage, and these are combined with tissue homogen- 
ates from rodents or humans to permit mammalian metabo- 
lism of chemicals. Compounds to be tested, plus about | bil- 
lion bacteria of a tester strain, and rat liver homogenate are 
combined on a petri dish. After incubation at 37°C for 2 days, 
histidine revertants are scored. The predictive value of the 
test to indicate carcinogenic potential of a chemical is dis- 
cussed. Current applications of the method include use by 
chemical and drug companies to routinely test all new com- 
pounds at an early stage of development. Mutagenic imputi- 
ries may be the cause of a positive mutagenicity test result, 
and these can be detected. Specific hazards can be identified 
in complex mixtures or natural products including cigarette 
smoke. Examination may be made of human feces for ingest- 
eu products or drugs which contain hazardous chemicals. 
Water supplies, drugs, soot from the air, hair dyes, food addi- 
tives, food, mold toxins, pesticides, industrial chemicals, and 
fumigants are all being studied by this method. Active meta- 
bolic forms of chemical carcinogens and their routes of me- 
tabolism can be determined. The sensitivity of the test may 
render it useful for spotting chemicals with weak carcinogen- 
ic activity which would be missed with other currently availa- 
ble techniques. 


78-2890. Boothe, P. N. (Texas A&M Univ., College Sta- 
tion, TX 77843) Effects of temperature on the chronic toxici- 
ty of a pesticide and its metabolites to Artemia salina (L). 
Pharmacologist 20(3): 145; 1978. 

Artemia, a sensitive aquatic crustacean poikolo- 
therm, was exposed to DDT and DDE in yeast food for 3 
to 9 wk. Over the temperature range of 5 to 27 °C., DDT was 
5 times as toxic as DDD and 10 times more so than DDE. 
At 10°C DDT was more than three times as toxic as it was 
at 20°C. It is noted that enhanced metabolic detoxification 
of assimilated DDT at the higher temperatures was to a slight 
degree responsible for this occurrence. The onset of DDT 
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toxicity was most rapid at 20°C. Above this temperature the 
toxicity decreased rapidly; similarly it decreased rapidly be- 
low 20°C. Increases in DDT efficacy with decreasing temper- 
ature, increases in DDT uptake with increasing temperature, 
and increases in lipid turnover rate at higher temperatures 
were all seen as responsible for these findings. 


78-2891, Hurst, H. E.; Dorough, H. W. (Author address not 
given) Chemical alteration of the hydrolytic detoxication of 
methylcarbamate in rats. Pharmacologist 20(3): 146; 1978. 

Enzymatic hydrolysis is partially responsible for the 
detoxification of methylcarbamates. Methylcarbamates also 
inhibit certain carboxylesterases which effect their in vitro 
hydrolysis; the significance of this inhibition is not fully un- 
derstood. Hydrolysis of 'C-carbonyl methylcarbamates 
yields '*CO,. Therefore the changes in the apparent half-times 
of hydrolysis, as inferred from the rates of '*CO, expiration, 
were examined withincreasing dosages of labeled compounds. 
Linear dose-related increases were recorded in the half-times 
for the relatively nontoxic p-chlorophenyl methyl carbamate 
(8.0 hr), and the toxic insecticides aldicarb (1.2 hr), carbaryl 
(3.7 hr), carbofuran (3.5 hr), and croneton (ethiofenicarb, 3.7 
hr). A similar effect was produced by simultaneous adminis- 
tration of carbamates and certain thiophosphates. Although 
anticholinesterase activity is the principal mechanism of me- 
thylcarbamate toxicity, their action on hydrolytic mech- 
anisms may indirectly intensify their toxicity and that of oth- 
er compounds. (Presented at the Joint Meeting of the 
American Society for Pharmacology and Experimental 
Therapeutics and the Society of Toxicology, Houston, Texas, 
Aug. 13-17, 1978, Abstract no.7) 


78-2892. Rickard, R. W.; Dorough, H. W. (Grad. Cent. 
Toxicol., Univ. Kentucky, Lexington, KY 40506) Jn Vivo 
synthesis of 1-naphthyl A-methylnitroso carbamate (ni- 
trosocarbaryl) in the rat and guinea pig. Pharmacologist 
20(3): 146; 1978. 

The formation of nitrosocarbaryl formed in the stom- 
ach of the rat and guinea pig following dosing with carbary] 
was investigated. Carbaryl was nitrosated only at trace levels 
due to the pH of the stomach which was not suitable for 
nitrosation to occur. In this regard guinea pig stomachs with 
a pH of 1.5 are similar to human stomachs. Only 0.02 ml of 
nitrosocarbaryl were found following a dose of 7.25 uM of 
sodium nitrite and 0.25 Mcarbaryl. At higher levels of sodium 
nitrite nitrosation increased and at the highest level tested, 
(1160 uM sodium nitrite), a total of 4 nM nitrosocarbaryl 
were detected. It is suggested from these findings that the 
ingestion of food containing residues of carbamate pesticides 
and nitrite could result in the biosynthesis of nitroso com- 
pounds which are carcinogenic. [Abstract 8.] 


78-2893. Giri, S. N.; Curry, D. L.; Hollinger, M. A.; Frey- 
wald, M.; Schiedt, M. (Sch. Vet. Med., Univ. California, Dav- 
is, CA 95616) Effects of paraquat on plasma enzyme’s activi- 
ty, glucose and liver glucogen and plasma insulin and 
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prostaglandin’s levels in rats. Pharmacologist 20(3): 156; 
1978. 

Significant increases in creating phosphokinase ac- 
tivity were observed in male Sprague Dawley rats which had 
been treated with paraquat dichloride at a concentration of 
45 mg/kg. These increases were noted at 12, 24, and 48 hr 
after dosing. A statistically significant increase in glutamic 
oxaloacetic transaminase activity was noted only at 48 hr 
after dosing, even though the glutamic oxaloacetic transami- 
nase and sorbital dehydrogenase activities were consistently 
elevated during the study. No effect of paraquat was seen on 
glutamic pyruvic transaminase activity. A marked increased 
was noted in blood glucose due to paraquat administration, 
and a significant depletion of liver glycogen was seen which 
lasted for 48 hr. Plasma insulin was also markedly depressed. 
[Abstract 61.] 


78-2894. Reichert, B. L.; Ashry, M. A.; Timmons, P.; 
Abou-Donia, M. B. (Dep. Pharmacol., Med. Cent., Duke 
Univ., Durham, NC 27710) Toxicokinetics and metabolism 
of a sub-neurotoxic dose of '*C-EPN. Pharmacologist 20(3): 
178; 1978. 

Mature hens were used to determine the toxicokinetic 
profile of a sub-neurotoxic oral dose of ‘C-labeled phenyl O 
-ethyl O-nitrophenyl phenyl phosphonothioate (EPN) with 
atropine sulfate. Hens were given a dose of 10 mg/kg EPN. 
Absorption in tissues peaked at 33.34% of the dose 12 hr after 
administration. This decreased to 0.60% at 12 days. The 
muscle held the largest accumulation, followed by the skin 
and liver. The brain, spinal cord and sciatic nerve had small 
amounts of EPN absorption. Most of the chemical had been 
excreted through the urinary-fecal tracts by the end of the 
12 day experiment. Only 0.39% of the dose was detected in 
the expired air. EPN metabolites were identified by mass 
spectrometry in combination with thin layer chromatogra- 
phy. [Abstract 172.] 


78-2895. Evers, W. D.; Hook, J. B.; Bond, J. T. (Toxicol. 
Program, Dep. Food Sci., Michigan State Univ., East Lans- 
ing, MI 48824) Increased sensitivity to paraquat in mice fed 
a purified diet versus a closed-formula diet (lab chow). Phar- 
macologist 20(3): 178; 1978. 

When toxicological studies using experimental diets 
are performed in laboratory animals, a closed-formula diet 
consisting of lab chow or stock diet is often used for control 
feeding, while experimental groups are maintained on puri- 
fied diets. When 28 day old male ICR mice were tested for 
mortality due to paraquat injection, it was found that mice 
given a purified diet for 2 to 3 wk had higher LDSO values 
(24 mg/kg) than did mice kept on a closed-formula diet (38 
mg/kg). These results illustrate the importance of strictly 
controlled diets for both control and experimental animals 
before the administration of test substances for the purpose 
of toxicity determinations. [Abstract 174.] 


78-2896. | Abou-Donia, M. B.; Nomeir, A. A.; Dauterman, 
W. C. (Dep. Pharmacol., Duke Univ. Med. Cent., Durham, 





Toxicology and Pharmacology 


NC 27710) Stereospecificity of delayed neurotoxic and cho- 
linergic effects of EPN and EPN oxon opticai isomers. Phar- 
macologist 20(3): 179; 1978. 

Racemic, (+) and (-) optical isomers of EPN and 
EPN oxon with atropine sulfate were given for 10 and 20 days 
to groups of 3 hens. The daily single doses of EPN were at 
concentrations of 5 mg/kg. The severity of the neurotoxicity 
exhibited depended on which isomer had been given. The 
greatest effect was caused by (-)EPN and the least by 
(+)EPN. The racemic EPN caused intermediate effects. 
EPN oxon optical isomers exhibited the same pattern of ac- 
tivity as did the EPN analogs, they were more potent. His- 
topathological changes in the spinal cord and sciatic nerves 
correlated with the clinical condition of the hens. Significant 
inhibition of plasma cholinesterase was noted in all surviving 
hens at the end of the 20 day observation period after the last 
dose. The inhibition was parallel to the delayed neurotoxic 
effect. No significant inhibition of brain acetylcholinesterase 
was observed. It is suggested that these findings support the 
theory that the initial event in delayed neurotoxicity is the 
phosphorylation of an esterase other than acetyl cholineste- 
rase. [Abstract 175.] 


78-2897. Pritchard, J. B. (NIEHS, Research Triangle 
Park, NC 27709) Accumulation of anionic pesticides by the 
choroid plexus in vitro. Pharmacologist 20(3): 187; 1978. 

The in vitrouptake of 2,4-D and DDA by the choroid 
plexus was examined. The uptake was seen to be markedly 
energy dependent. Significant intracellular binding of both 
pesticides was indicated. Uptake of each compound was con- 
centration dependent, and each pesticide inhibited the uptake 
of the other in a dose-dependent manner. It was concluded 
that both 2,4-D and DDA behave as though they are ac- 
cumulated in choroid plexus via the organic anion transport 
system. [Abstract 219.] 


78-2898. Schmitt, S. L.; Autor, A. P. (Toxicol. Cent., Dep. 
Pharmacol., Univ. Iowa, Iowa City, [A 52242) The accumu- 
lation of paraquat and diquat by isolated lung cells. Phar- 
macologist 20(3): 198; 1978. 

Dissociated lung cells were taken from acult male 
rats by tracheal instillation of purified collagenase. These 
lung cells were incubated in suspension at 37°C with 
C-labeled methyl paraquat or C-labeled ethylene diquat. 
Lung cells accumulated paraquat in a linear manner for up 
to 60 min. Diquat was not significantly accumulated by lung 
cells during similar tests. Cyanide (0.1 mM) inhibited oxygen 
consumption of these lung cells by 62%. Cyanide alone de- 
creased paraquat accumulation by 18%, and iodoacetate (0. 1 
mM) inhibited paraquat uptake by 23% after an incubation 
of 60 min. In the presence of iodoacetate, cyanide inhibited 
paraquat accumulation in isolated cells by 47%. [Abstract 
272.) 


78-2899. El-Hawari, A. M. (Midwest Res. Inst., Kansas 
City, MO 64110) Potentiation of dibromoethane (EDB) tox- 
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icity by disulfiram, thiram, diethyldithiocarbamate and car- 
bon disulfide. Pharmacologist 20(3): 213; 1978. 

Oral administration of disulfiram (DS) at 200 mg/kg 
po to male rats one hr before dosing with dibromoethane 
(EDB), at 50-100 mg/kg po, increased plasma transaminases 
and urea nitrogen levels and caused high mortality. DS also 
caused potentiation when given 24 hr prior to EDB. EDB 
toxicity was similarly enhanced by oral pretreatment with 
thiram at 200 mg/kg, diethyl dithiocarbamate at 500 mg/kg, 
and carbon disulfide at 100 mg/kg. It is suggested that these 
compounds interfere with EDB metabolism by hepatic mixed 
function oxidase or aldehyde dehydrogenase. These potentia- 
tions may result from inhibition of EDB detoxification by the 
mixed function oxidase system. [Abstract 344.] 


78-2900. Koschier, F. J.; Acara, M. (Sch. Med., State 
Univ. New York, Buffalo, NY 14214) Renal tubular trans- 
port of 2,4,5-trichloro phenoxyacetate (2,4,5-T). Pharmacolo- 
gist 20(3): 222; 1978. 

Isolated, perfused rat kidney was used to study the 
transport of 2,4,5-T. Secretion of 2,4,5-T was inhibited sig- 
nificantly by prebenecid and paminohippurate. Various find- 
ings from this study indicate that a small dose of 2,4,5-T is 
secreted effectively by the renal tubule without markedly af- 
fecting renal function. However, a high concentration of this 
compound is nephrotoxic. As this compound is primarily 
removed by the kidney, such nephrotoxicity could explain the 
dramatic increase in the toxicity of 2,4,5-T at high doses. 
[Abstract 388.] 


78-2901. Dietz, D. D.; McMillan, D. E. (Dep. Phar- 
macol., Sch. Med., Univ. North Carolina, Chapel Hill, NC 
27514) Effects of mirex and Kepone on schedule-controlled 
responding. Pharmacologist 20(3): 225; 1978. 

Mirex and Kepone (chlordecone) were administered 
ig to male and female Zivic-Miller rats 5 to 6 days/wk. Mirex 
was administered at 25, 12.5, and 5 mg/kg for 4 to 76 days 
and Kepone was given at 10, 5, and 1 mg/kg for 5 to 76 days. 
Mirex at 5 mg/kg reduced fixed ratio and fixed interval re- 
sponding behavior after 3 and 9 injections, respectively. 
Mirex at 12.5 mg/kg first reduced space-responding 
schedules after 3 injections. Kepone at 1 mg/kg first disrupt- 
ed fixed-ratio and fixed-interval responding after 3 injections. 
At 5 mg/kg Kepone decreased spaced-responding schedules 
after 9 to 10 injections. An increase in unsignalled-avoidance 
and decrease in escape responding were first noted after 10 
and 12 injections of 5 mg/kg Kepone and 12.5 mg/kg mirex, 
respectively. [Abstract 405.] 


78-2902. | Wojciechowska, M.; Bajan, C.; Kmitowa, K. 
(Dep. Agrocenol., Inst. Ecol., Polish Acad. Sci., P-O5150 Lo- 
mianki, Poland) The effects of carbamide herbicides, linuron 
and monolinuron, on three species of entomopathogenic fun- 
gi. I. Laboratory studies. Pol. Ecol. Stud. 3(2): 29-42; 1977. 
(15 references) 

Linuron and monolinuron, both carbamide herbi- 
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cides, were tested against three insect pathogenic fungi, Pa- 
ecilomyces farinosus Dicks., P. fumoso-roseus Wize, and 
Beauveria bassiana Bals., all found in soil flora of Poland. At 
high concentrations of 0.1 and 0.06%, each herbicide inhibit- 
ed the growth and development of the examined species. At 
field dose levels linuron was much more effective against 
growth and development than was monolinuron. At concen- 
trations lower than field doses, both herbicides stimulated 
growth and development of the examined species. 


78-2903. Josepovits, G. (Res. Inst. Plant Prot., Budapest, 
Hungary) An electrochemical method for investigating the 
reverse uptake of different compounds in cell suspension. 
Proc. Hung. Annu. Meet. Biochem. 16: 23-24; 1976. (2 refer- 
ences) 

An electrochemical method of analysis is recom- 
mended for studying the reverse uptake of different com- 
pounds in cell suspensions. This method is able to measure 
the rate of efflux from the cells directly, instead of relying 
on determinations of concentrations at specified intervals of 
time. The method is only applicable to the transport process 
of electrochemically active compounds. Of the two compo- 
nents comprising the electric current value, the diffusion cur- 
rent corresponds to the external concentration. The other 
component is proportional to the efflux of the compound 
from the cells dispersed in the diffusion layer close to the 
electrode. The value of the latter is represented by the differ- 
ence between the limiting current, determined by polarogra- 
phy in the cell suspension and the limiting current deter- 
mined in the supernatant. In measuring the reversible part 
of the uptake, this method excludes the influence of metabo- 
lism on the total uptake of a biologically active agent by the 
cells. One successful test of the method was made in the study 
of reversible uptake of certain fungicides by yeast cells. 


78-2904. Johnson, C. R. (Div. Biol. Control, Albany, CA 
94706) Further investigations into the culture and winter 
maintenance of Gambusia affinis affinis (Pisces: Poeciliida- 
e). Proc. Pap. Annu. Conf. Calif: Mosq. Control Assoc. 44: 52; 
1976. 

Studies were made of the culture and winter mainte- 
nance of the fish, Gambusia affinis affinis at Modesto and 
Concord, California. Nine ponds at Modesto were established 
under various rearing conditions of fertilization, vegetation 
density and feeding. The costs and effectiveness of each of 
the systems was studied. Determinations were made of the 
numbers of fry per brood, fi'y survival rates and cannibalism, 
and growth under artificia) rearing conditions. Tests were 
conducted using Abate (temrmophos), methyl parathion, chlor- 
pyrifos-ethyl, fenthion, and malathion at 1, 5, and 10 ppb for 
24 hr and at 5 ppb for 48 hr. Significant effects were noted 
on reflexes, orientation, and thermal tolerance. [At the 44th 
Annual Conference of the California Mosquito Control As- 
sociation] 


78-2905. Ranasinghe, L. B. E.; Georghiou, G. P. (Div. 
Toxicol. & Physiol., Dep. Entomol., Univ. California, River- 


Toxicology and Pharmacology 


side, CA 92502) An attempt to isolate organophosphorus re- 
sistance mechanisms in Culex pipiens quinquefasciatus by use 
of synergists. Proc. Pap. Annu. Conf. Calif: Mosq. Control 
Assoc. 44: 91-92; 1976. (8 references) 

Attempts were made to isolate an organophosphorus 
resistance mechanism in mosquitoes similar to resistance ob- 
served elsewhere. The compound chosen to use for selection 
was Abate (temophos), which was expected to enhance all 
possible resistance mechanisms available in the strain, there- 
by reaching high resistance levels. The same parent strain was 
selected with Abate + piperonyl butoxide based on the as- 
sumption that this would suppress or eliminate individuals 
with mixed-function oxidase mechanisms, thus isolating a 
strain possessing the major esterase mechanisms. A selection 
with Abate + DEF was expected for similar reasons to elimi- 
nate individuals with the major esterase sensitive mech- 
anisms, concentrating individuals with mixed-function oxi- 
dase mediated mechanisms. These expectations are being 
supported by further research with both synergists, ozone 
analogues of organophosphorus compounds, and Abate 
analogues. Abate + DEF failed to induce high resistance 
which might be developed into a useful field technique to 
avoid or delay the development of resistance in certain popu- 
lations. [At the 44th Annual Conference of the California 
Mosquito Control Association] 


78-2906. Johnson, C. R. (Univ. California, Div. Biol. Con- 
trol, Albany, CA 94706) The effects of field applied rates of 
five organophosphorus insecticides on thermal tolerance, 
orientation, and survival in Gambusia affinis affinis (Pisces: 
Poeciliidae). Proc. Pap. Annu. Conf. Calif. Mosq. Vector Con- 
trol Assoc. 45: 56-58; 1976. (7 references) 

Effects of temephos, fenthion, chlorpyrifos, methyl 
parathion, and malathion on Gambusia affinis were moni- 
tored when the chemicals were applied at field rates recom- 
mended for mosquito control. For both males and females 
of the species thermal tolerance was significantly lowered by 
methyl parathion at concentrations of 25, 50, and 100 ppb, 
by chlorpyrifos at 25 and 50 ppb, and by malathion at 50 and 
100 ppb. Total mortality was noted using malathion at 500 
ppb. However, at other concentrations of malathion, no mor- 
tality was noted. Orientation was lost in male G. affinis with 
all concentration of methyl parathion tested and at the 100 
ppb concentration of malathion. No loss of orientation was 
noted among female fish. No effects attributable to fenthion 
or temephos were seen. Activity was depressed in response 
to methyl parathion at 25, 50, and 100 ppb, to chlorpyrifos 
at 25 and 50 ppb, and to malathion at 5O and 100 ppb. [At 
the 45th Annual Conference of the California Mosquito Vec- 
tor Control Association] 


78-2907. Polen, P. B. (Velsicol Chem. Corp., Chicago, IL 
60611) Terminal residues of organochlorine insecticides. 
Pure Appl. Chem. 50: 499-502; 1978. (9 references) 

The various chemicals in the multicomponent insecti- 
cide, technical chlordane, were investigated in attempts to 
further clarify and identify terminal residues resulting from 
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the use of this pesticide. Gas chromatographic procedures 
have allowed the separation of technical chlordane into 
twenty-six peaks. Gas chromatographic and mass spectro- 
graphic studies have identified about 45 constituents of tech- 
nical chlordane. Many of these compounds are simple Di- 
els-Alder adducts of cyclopentadiene and _hexachloro 
cyclopentadiene, with further chlorine additions or substitu- 
tions. Some researchers suggest that compounds containing 
oxygen have been formed. It was also suggested by some that 
reduced chlordenes and heptachlors were present, but iden- 
tification of these was not forthcoming. Structures are offered 
for one compound which is an isomer of chlordene formed 
by rearrangement of isochlordene and for a second com- 
pound which is a formal isomer of chlordane formed by chlo- 
rination of a-chlordene via a Wagner-Meerwein arrange- 
ment. Analyses of adipose tissue from residents of the United 
States and Canada show widespread residues of heptachlor 
epoxide, oxychlordane and ¢rans-nonachlor. Studies have 
demonstrated the conversion of trans-nonachlor to oxychlo- 
dane in the rat. However, residue profiles reported from 
monitoring of human adipose tissues are not similar to pat- 
terns of residues obtained in test animals under controlled 
conditions. The validity of conclusions drawn from analysis 
of of residues in human tissues is questioned. 


78-2908. Baron, R. L. (Health Effects Res. Lab., US EPA, 
Research Triangle Park, NC 27711) Terminal residues of 
carbamate insecticides. Pure Appl. Chem. 50: 503-509; 1978. 
(30 references) 

Terminal residues of nine methyl and dimethy] car- 
bamates are reviewed with respect to current research and 
information is also given regarding metabolic activation reac- 
tions of derivatized carbamates. Insecticides considered in- 
clude: carbaryl, o-(sec- butyl) phenyl N-methyl carbamate, 
carbofuran, thiofanox, aldicarb, methomyl, promecarb, azak, 
and pirimicarb. For carbaryl, simple diffusion was responsi- 
ble for rapid uptake and oxidative and/or hydrolytic path- 
ways resulted in the presence of 4-hydroxycarbaryl and a 
-naphthol. In studies with o-(sec-butyl) phenyl N-methy] car- 
bamate, the alkyl side chain and the aromatic ring were sub- 
ject to oxidative metabolism followed by conjugation. When 
carbofuran was used for foliar treatment of strawberries, ox- 
idative metabolites were identified. Levels of 3-hydroxy-, 
3-oxo carbofuran, 3,7-diol and 3-oxo- 7-phenol were detect- 
ed. Thiofanox was seen to undergo a two-step oxidation to 
its sulfone with subsequent hydrolysis of the sulfone. Termi- 
nal residues in plants were hydrolysis products of the oxime 
carbamate. In studies on the degradation of aldicarb, aldicarb 
sulfoxide and sulfone were the major metabolites soluble in 
organic solvents. Aldicarb applied to soil columns was very 
mobile in the soil as were the sulfone and sulfoxide oxidation 
products. Methomyl studies showed this compound to be 
rapidly converted to carbon dioxide and acetonitrile without 
the sulfoxide or sulfone being prepared. Promecarb was 
passed within 3 days to the urine of rats and most of the 
compounds were unidentified water soluble components. 
Phototransformation of azak produced trace amounts of the 
photo-Fries product. Pirimicarb was rapidly absorbed, dis- 
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tributed, metabolized and excreted in mammals. Major 
metabolites were phenolic components of pirimicarb with 
modifications of the alkyl constituents of the aromatic moie- 


ty. 


78-2909. Greenhalgh, R. (Chem. & Biol. Res. Inst., Agric. 
Canada, Ottawa, Ont. K1A 0C6, Canada) Terminal residues 
of organophosphorus pesticides. Pure Appl. Chem. 50: 
511-518; 1978. (29 references) 

The degradation of organophosphorus pesticides is 
reviewed with respect to current knowledge in animals, 
plants, and soil. Possible environmental contamination is 
considered. Findings are outlined for the metabolism in rats 
of triazophos, phenoxy-leptofos, phenyl-leptofos, and phosfo- 
lan using single oral doses and repeated oral doses. Rat liver 
microsomes were used to study the metabolism of cis- and 
trans-dioxathion. The metabolism of the experimental insec- 
ticide N-2530 was also studied using the rat as a model, as 
was the metabolism of fonofos, and cyanofenphos. Studies 
were made with ronnel by spraying caged chickens for the 
control of ectoparasites. Phenthoate metabolism was studied 
with white mice and houseflies. The effect of chirality at the 
alpha carbon of the ethoxy carbonylbenzyl moiety of Papth- 
ion (phenthoate) was studied on the toxicity to houseflies, 
mosquitoes, rice stem borers, diamond backmoths and white 
mice. Field and laboratory studies were conducted on the 
degradation of parathion, methyl parathion, fenitrothion, 
malathion, diazinon, thionazin, phorate, terbufos, and disul- 
foton, chlorfenvinphos, dichlorvos, and mevinphos and fono- 
fos both in soil and by soil microorganisms. The metabolism 
of ethephon and NTN9306 in plants is noted and described. 
Photodegradation of azinphosmethyl was examined on a 
glass plant, three soils, bean, and corn leaves. Photodegrada- 
tion studies were also conducted for the cis- and trans-diox- 
athion and for NTN9306. Environmental studies were con- 
ducted using a simple computer model. Data suggest that 
biodegradation is the major degradative pathway in eutrophic 
systems, whereas absorption, photolysis and hydrolysis are 
more important in oligotrophic systems. 


78-2910. Pollock, G. A.; Kilgore, W. W. (Dep. Vet. Med., 
Univ. Idaho, Moscow, ID 83843) Toxaphene. Residue Rev. 
69 87-149: 1978. (79 references) 

Toxicity data indicates that toxaphene is of inter- 
mediate toxicity to most animals when compared to other 
organochlorine insecticides; however, toxaphene is extremely 
toxic to fish. Recent studies using isolated toxaphene compo- 
nents have shown that some components are highly toxic 
when compared to other organochlorine insecticides. Residue 
and persistence data have given a confusing picture for toxa- 
phene. Some studies suggest that toxaphene is nonpersistent 
and others indicate that it is resistant to degradation. This 
confusion may be due, in part, to the problems involved in 
analyzing for toxaphene residues. Toxaphene has been shown 
to accumulate and biomagnify in some food chains and in 
earlier years has probably led to some bird kills in California. 
The total chemical identity of toxaphene is unknown but in 
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recent years several components have been identified. Meta- 
bolic studies with toxaphene are in their infancy and are an 
area of exciting research. Toxaphene is dechlorinated prior 
to excretion and single components are dechlorinated and 
dehydrochlorinated. One study revealed that tissue (fat) resi- 
dues differed from the parent material and probably con- 
tained metabolites. In light of the results of recent studies, 
an assessment of the environmental and metabolic fate of 
toxaphene is premature. Past studies need to be scrutinized 
and new studies must be undertaken (using more discriminat- 
ing and sensitive analytical methods) before an accurate as- 
sessment can be made. Toxaphene remains the most heavily 
used and, perhaps, the least understood insecticide presently 
available; however, recent research advances have provided 
the necessary tools for making inroads into a quantitative 
understanding of this complex insecticide. 


78-2911. Chkanikov, D. I.; Pavlova, N. N.; Makeev, A. 
M.: Nazarova, T. A.; Makoveichuk, A. Yu. (All-Union Sci. 
Res. Inst. Phytopathol., Moscow, USSR) Paths of detoxica- 
tion and immobilization of 2,4-D in cucumber plants. Sov. 
Plant Physiol. 24(3, pt 3): 457-462; 1977. (17 references) 

English translation; for an abstract of the original 
Russian article see Pesticides Abstracts Vol. 11, No. 12, 
78-2864. 


78-2912. Oros, I. (Author address not given) Actiunea 
unor pesticide asupra consumului de oxigen la crap. [Action 
of some pesticides on oxygen consumption in Cyprinus caprio 
L.] Stud. Univ. Babes Tolyai Ser. Biol. 22(1): 74-76; 1977. (5 
references) (Rumanian) 

The effects of the pesticides Brestan (triphenyltin 
acetate), permidin and agrosan (PMA and ethylmercury 
chloride) (1, 10 and 100 mg/l) on the oxygen consumption 
of Cyprinus carpio var. typica were studied by the method 
developed by Pora for 1 hr, 5-60 min after the beginning of 
exposure. All three pesticides reduced the oxygen consump- 
tion at all three concentrations significantly to 26-54 cm 
‘/kg/hr versus a control value of 94 cm’/kg/hr. The findings 
indicate that the three pesticides are toxic for carp in all three 
concentrations. 


78-2913. Kanoh, S.; Itami, T. (Dep. Pharmacol., Natl. 
Inst. Hyg. Sci., Osaka, Japan) Studies on the relationship 
between enzyme inhibition and fetal toxicity by organophos- 
phorus insecticides. Teratology 18(1): 146; 1978. 

Current evidence indicates that the toxicity of organ- 
ic phosphorus insecticides can be explained on the basis of 
their ability to inhibit acetylcholinesterase (ChE) in vivo. The 
insecticides also can induce fetal toxicity. However, the rela- 
tionship between fetal toxicity and enzyme inhibition has not 
yet been clarified. We studied this relation with some insecti- 
cides in pregnant rats, and obtained the folliwing results. The 
oral LDSO of Phosvel (leptophos, P) and Sumithion (feni- 
trothion, S) was 30 mg/kg and 300 mg/kg, respectively, with 
some differences on the basis of sex noted. ChE activity de- 
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creased in the following order; maternal brain, liver, placenta, 
fetus and maternal serum. Inhibition of ChE by P was more 
potent than S. The fetal toxicity produced by a diet contain- 
ing 12.5, 50 or 125 ppm of P fed during the second trimester 
to pregnant rats depended on the dose of P. The uncoupling 
action of P or S on liver mitochondrial oxidative phosphory- 
lation was not marked. The data suggest that fetal toxicity 
can be produced at a lower level than that required to pro- 
duce maternal toxicity, and these findings are discussed. [Pre- 
sented at the 18th Annu. Mtg. of the Congenital Anomalies 
Research Association of Japan.] (Author abstract by permis- 
sion) 


78-2914. Watanabe, P. G.; Young, J. D.; Schlachter, M. 
M.; Zempel, J. A.; Karbowski, R. J. K (Toxicol. Res. Lab., 
Dow Chem. Co., Midland, MI) Fate of inhaled ethylene di- 
bromide in rats. Toxicol. Appl. Pharmacol. 45(1): 224; 1978. 

The fate of ethylene dibromide (EDB) was studied 
in rats following inhalation exposure to determine if a change 
in the disposition of EDB in the body occurred with increas- 
ing exposure concentrations. Male rats were exposed to 7, 25, 
or 75 ppm of C-labeled EDB for 6 hr and the routes and 
rates of elimination of '*C activity were followed for 48 hr 
after termination of exposure. The percentages of recovered 
radioactivity excreted by the various routes were similar for 
all exposure levels. The urinary excretion of radioactivity was 
the major route of elimination, accounting for 80% of the 
recovered radioactivity. The rates of excretion of urinary '*C 
activity were similar for all exposure levels with a half-life 
(10.5) of 5.1 to 5.6 hr. Urinary metabolites of EDB following 
inhalation exposure appear to be derived from GSH conjuga- 
tion. The metabolism of EDB appears to constitute a detoxifi- 
cation mechanism and the data suggest that EDB is detoxi- 
fied more efficiently at a low exposure (6-7 ppm) compared 
to higher exposures (25-75 ppm). Thus, the fate of inhaled 
EDB in rats is depeiident on the exposure concentration and 
it may be inappropriate to predict the effects in rats of 
low-level exposure (< 6-7 ppm) from the results of exposure 
to concentrations greater than 6 to 7 ppm of EDB. [Presented 
at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2915. Lock, E. A.; Ishmael, J. (Biochem. Mech., Cent. 
Toxicol. Lab., Imp. Chem. Ind. LTD., Alderley Park, Che- 
shire, England) The effects of paraquat and diquat on rat 
kidney. Toxicol. Appl. Pharmacol. 45(1): 227; 1978. 

The herbicide paraquat (V,N- dimethyl- 4,4’- 
bipyridilium) is structurally and chemically related to diquat 
(N,N- ethylene- 2,2’- bipyridilium). In man acute renal fail- 
ure is frequently observed following accidental or intentional 
ingestion of the concentrated products. The aim of the pre- 
sent study was to establish whether paraquat and diquat pro- 
duce acute renal damage in the rat, similar to that in man, 
and if the rat is a suitable model to elucidate the mechanism 
whereby damage occurs. A single administration of paraquat 
(680 pmol/kg body wt, po or 108 wmol/kg, sc) or diquat (680 
pumol/kg, po) to male rats produces marked diuresis, protei- 
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nuria, and glucosuria 6 to 24 hr after dosing. An increased 
excretion of the urinary enzymes, A-acetyl-B- D- 
glucosaminidase and alkaline phosphatase, is seen after oral 
paraquat but not diquat. Histopathological examination of 
the kidneys showed mild hydropic change in the proximal 
convoluted tubules. Renal clearance of insulin, p-aminohip- 
puric acid (PAH), and V-methyl- nicotinamide (NMN) is 
markedly reduced 2 hr after a single oral dose of paraquat, 
or diquat, but not after a single subcutaneous injection of 
paraquat. These changes indicate that renal impairment oc- 
curs in the rat as in man. Studies in vitro with renal cortical 
slices have shown that both paraquat and diquat depress 
NMN but not PAH accumulation, indicating competition for 
the base transport system. However, rats treated with oral 
paraquat or diquat for 24 hr showed no depression of NMN 
or PAH accumulation by slices of renal cortex in vitro. Both 
paraquat and diquat cause hemoconcentration. Measurement 
of plasma volume with '*I-labeled albumin and red cell 
volume with *'Cr-tagged cells showed both compounds re- 
duced the plasma volume with no change in red cell volume. 
This reduction in plasma volume is likely to alter renal hemo- 
dynamics and may explained the reduced renal clearance seen 
following oral administration of these bipyridyls. The reduc- 
tion in plasma volume after diquat and, to a lesser extent, 
paraquat is as a result of water loss from the tissues into the 
lumen of the gastrointestinal tract. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2916. | Berteau, P. E.; Chiles, R. E. (Naval Biosci. Lab., 
Sch. Public Health, Univ. California, Oakland, CA) Studies 
on the inhalation toxicity of two phosphoramidothiate insec- 
ticides to rodents and quail. Toxicol. Appl. Pharmacol. 45(1): 
232; 1978. 

Acephate (O,S-dimethyl acetylphosphoramidothi- 
oate), an insecticide of low mammalian oral toxicity, is con- 
sidered to owe its insecticidal activity to deacetylation in in- 
sects to the more toxic methamidophos (O,S-dimethyl 
phosphoramidothioate). Because little information is availa- 
ble on the inhalation toxicity of these two pesticides, we con- 
sidered the possibility that conversion of acephate to me- 
thamidophos may take place when certain vertebrate species 
inhaled aerosols of acephate. We exposed groups of female 
mice, rats, or quail to respirable aerosols of aqueous formula- 
tions of methamidophos or acephate. Doses were adjusted by 
varying the exposure time to a duration of up to 5 hr. Plasma 
cholinesterase depression was determined potentiometrically 
and recuperation time was ascertained. Aerosol concentra- 
tions of active ingredients were about 0.65 mg/l for me- 
thamidophos, and about 2.2 mg/l for acephate. No rats died 
after 5 hr of inhalation exposure to the 2.2 mg/l concentra- 
tion of acephate but three of eight mice died after 5 hr expo- 
sure to the same concentration. Quail were more susceptible 
to acephate than mammals; three of six died when exposed 
for 100 min. Based upon the aerosol concentrations, duration 
of exposure, minute volumes, and information on whole body 
deposition, inhalation LDSO values of 18.7 mg/kg to mice 
and about 9.0 mg/kg to rats were estimated for methamido- 
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phos. Clinical signs were limited to mild tremors. No evi- 
dence of conversion of acephate to methamidophos during 
atomization was detected. The toxicity of the two insecticides 
is not appreciably different via the inhalation route than the 
oral route. Extent of plasma cholinesterase depression was 
compatible with mortality incidence; recuperation was rapid 
with methamidophos but slow with acephate. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2917. DeVore, D. P.; Margard, W. L.; Dennis, A. J.; 
Hutson, T. B. (Battelle Columbus Labs., Columbus, OH) A 
comparative in vitro bioassay study of the toxicity of aldrin, 
parathion, and paraoxon in five mammalian cell lines. 7ox- 
icol. Appl. Pharmacol. 45(1): 232; 1978. 

The major emphasis of current in vitro toxicity tests 
is to provide a rapid, sensitive method to determine the possi- 
ble adverse effects of environmental agents of all classes upon 
the human population. A series of experiments were conduct- 
ed to evaluate the applicability of a cell culture screen based 
on toxicant effects on cellular metabolic processes. The rela- 
tive toxicity of aldrin, parathion, and paraoxon was measured 
using five cell lines (BALB/c 3T3, WI-38, HeLa, rat lung, 
and human foreskin fibroblasts). Cytotoxicological responses 
were determined using the prescreen confluency assay and 
the clonal toxicity assay. Pesticide effects on metabolic pro- 
cesses related to cell growth were examined by monitoring 
radioprecursor incorporation into cellular protein and RNA. 
Aldrin was clearly the most inhibitory to cell growth in all 
cell lines. All the pesticides exhibited at least a minimal 
dose-dependent inhibitory effect on synthesis of cellular pro- 
tein and RNA in most cell lines. Cyto toxicological effects 
on the different cell lines were similar. Metabolic dysfunction 
appeared to be cell line dependent. In general, aldrin ap- 
peared to inhibit protein synthesis specifically while parath- 
ion and paraoxon were more inhibitory to RNA synthesis. 
The inhibitory effects of the pesticides on protein synthesis 
correlated better with comparative cyto toxicological re- 
sponses than did effects on RNA synthesis. Exceptions to this 
correlation probably indicated different toxic mechanisms. 
Results from this study indicate that specific biochemical or 
metabolic indicators might be used to provide a rapid, sensi- 
tive cell culture screen for pesticides. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2918. Harvey, M. J.; Sharma, R. P. (Toxicol. Program, 
Utah State Univ., Logan, UT) Effects of selected organo- 
phosphorus compounds on protein synthesis in a serially cul- 
tured neuroblastoma cell line. Toxicol. Appl. Pharmacol. 
45(1): 232-233; 1978. 

Diisopropylfluorophosphate (DFP) has been report- 
ed to cause an early inhibition of protein synthesis in the 
spinal ganglia of cats. If organophosphorus compounds can 
cause a partial blockage of protein synthesis, normal turnover 
of neuronal proteins could establish conditions similar to 
those which occur in Wallerian degeneration. In this study 
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neuroblastoma 2-A cells, a homogeneous cell system exhibit- 
ing many of the functional properties of normal neurons, was 
used to establish dose-response relationships of three organo- 
phosphorus compounds, tri-o-tolyl phosphate (TOTP), DFP, 
and Bidrin (dicrotophos). The incorporation of '*C from glu- 
cose was used as an indicator of metabolic activity and the 
incorporation of L-['*C]leucine as an indicator of protein syn- 
thesis. Neuroblastoma cells were grown in tissue culture 
dishes in minimum essential media (MEM) with 5% fetal calf 
serum and 0.1 wCi/ml of one of the precursors, D-[6-'*C]- 
glucose (sp act 51.2 wCi/mmol) or L-[ U-'*C] leucine (sp act 
309 uwCi/mmol). The cells were incubated at 37°C in a 
humidified atmosphere of CO,:air (5:95%) for 24 hr. After 
this period, the excess label was chased out, the cells were 
suspended in 5 ml of trypsin- versine solution, counted in a 
hemocytometer, and collected on 2.1-cm glass fiber filter 
disks, and the radioactivity was counted. The experiments 
were repeated with the neuroblastoma cells growing in media 
with no serum. The cells were also observed under phase 
contrast microscopy. The organophosphorus compounds 
caused the neurites to have a shrunken, rough, and irregular 
appearance. Swellings along the length of the axon were ob- 
served, especially with DFP-treated cells. All three com- 
pounds caused a dose-related reduction of '*C incorporation 
from glucose. DFP and TOTP caused an inhibiton of the 
uptake of ['*C]leucine, while Bidrin did not. Further screen- 
ing may reveal selective changes in protein synthesis resulting 
from different types of organophosphates. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2919. Rosenstein, L.; Lowder, J.; Deskin, R.; Roger, 
N.; Jenkins, K.; Westbrook, B. (Health Effects Res. Lab., US 
EPA, Research Triangle Park, NC) Toxicity of maneb as a 
function of age and sex with special emphasis on the peripher- 
al nervous system. Toxicol. Appl. Pharmacol. 45(1): 233; 
1978. 

Maneb, a dithiocarbamate, will produce a peripheral 
neuropathy although the mode of action is different from that 
of the organophosphates. Prior investigations have not yield- 
ed information concerning the reversibility of the neuropathy 
nor its selective toxicity to other organ systems as a conse- 
quence of age, sex, and dose. Two experiments were conduct- 
ed in which male and female outbred albino rats (CD strain) 
were used. In the first study, dosing began on day 21 postpar- 
tum and continued through day 30. For the second investiga- 
tion, dosing began on day 33 postpartum and terminated at 
day 90. Apart from controls, the dose levels were 75 (first 
experiment only), 150, 300, and 600 mg/kg/day. All animals 
were dosed by gavage using a corn oil suspension of maneb. 
Controls received only the corn oil. During the course of each 
study, all animals were observed for clinical signs of neuropa- 
thy. Rats that became ataxic (with indications of paralysis) 
were removed from treatment and allowed to recover. At the 
end of dosing, all animals were sacrificed, and trunk blood 
was collected for hematology and serum chemistry. Whole 
body as well as individual organ weights also were obtained. 
In the first experiment, there were no clinical indications of 
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peripheral neuropathies in either males or females. In the 
second study, females on the 300 and 600 mg/kg/day regi- 
mens became ataxic with subsequent paralysis at an earlier 
age than males. Moreover, the number of females exhibiting 
peripheral neuropathies was fivefold higher than male rats. 
In both experiments not only were decreases in organ 
weights, particularly the thymus, observed (males and 
females) but statistical differences also were found in various 
serum chemical and hematological parameters. These 
changes were more predominant in older females (second ex- 
periment). The data suggest that maneb toxicity can be relat- 
ed to age and sex. It would also appear that although the 
peripheral neuropathy can be demonstrated, it tends to be 
reversible once treatment has ceased irrespective of whether 
the animal has become paralyzed or not. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2920. Ross, J. G.; Krieger, R. I. (Dep. Environ. Tox- 
icol., Univ. California, Davis, CA) Toxicity of paraquat and 
other selected viologens in rats. Toxicol. Appl. Pharmacol. 
45(1): 233-234; 1978. 

Paraquat (methyl viologen, 1,1’- dimethyl- 4,4’- 
bipyridylium dichloride) is a widely used, nonselective herbi- 
cide, the ingestion of which causes severe lung lesions in 
many animals including man. The compound is reported to 
be taken up in the lung by an active transport mechanism 
which concentrates it severalfold over plasma levels. Investi- 
gations of structure-activity relationships of homologs in 
blocking paraquat uptake into rat lung slices included exami- 
nation of their gross toxicological effects. Methyl, propyl, 
hexyl, and benzyl viologen were dissolved in distilled water 
and administered subcutaneously at geometrically increasing 
levels (dosage factor = 1.5) to female Sprague-Dawley rats. 
Two rats received a singld dose of one of these compounds 
at each dosage level. The lowest dosage required to kill both 
rats and mean time to death are as follows: methyl viologen 
(72 hr, 105 pmol/kg), propyl viologen (96 hr, 351 pmol/kg), 
hexyl viologen (96 hr, 37 jzmol/kg), and benzyl viologen (16 
hr, 18 pumol/kg). Symptomology included _piloerection, 
weight loss, swelling around the site of injection, and dysp- 
nea. Some rats also developed chromodacryorrhea, blood 
around the nares and hair loss on the dorsal portion of the 
head extending to the scapulae. A focal necrosis developed 
at the site of injection regardless of the homolog adminis- 
tered. Animals that died had extensively hemorrhaged lungs 
which did not sink in water. The pleural cavities of rats treat- 
ed with hexyl or benzyl! viologen were filled with a clear yel- 
low serous fluid (1.5 to 3.5 ml) which contained 22.5 + 3.5 
mg/ml of protein. Stomachs of all animals that died were full 
(sometimes distended) with food while the intestines were 
empty except for gaseous bloating. Adrenals of all treated 
animals were significantly heavier than controls (44.2 + 6.7 
vs 24.9 + 2.2 mg), respectively. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2921. Skinner, C.; Kilgore, W. (Dep. Environ. Tox- 
icol., Univ. California, Davis, California) Development of an 
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animal model for prediction of agricultural field reentry haz- 
ard. Toxicol. Appl. Pharmacol. 45(1): 234; 1978. 

This paper describes a modification of the reentry 
model of Guthrie et al. and some initial characterization and 
evaluation. Early studies using a compound of high oral, low 
dermal toxicity (Guthion, azinphos-methyl) produced 30 and 
65% greater cholinesterase depression in nonmuzzled vs 
muzzled animals exposed overnight to peach leaves treated 
with 210 and 410 ppm of Guthion formulation, respectively. 
The need for a model reflecting the predominantly dermal, 
subacute, intermittent exposure of the farm worker led to the 
following protocol: In each group five 35-g male Swiss web- 
ster mice were muzzled and exposed to a 144 sq in. cage 
containing 50 g of laboratory dosed field pesticide treated 
leaves for 10 hr nightly for 4 to 7 days. Food consumption, 
body weight, red blood cell AChE, plasma ChE, and neuro- 
logical signs were monitored throughout preexposure, expo- 
sure, and recovery periods. Blood samples of 50 wl were taken 
from the tail and individual duplicate ChE and pooled AChE 
values were determined at 24 or 48 hr intervals. Studies using 
dosage progressions of formulated parathion (95, 165, 361 
ppm), methyl parathion (70, 107, 207 ppm), and Phosdrin 
(mevinphos) (35, 75, 350 ppm), on orange leaves and Gluth- 
ion (262, 374, 817 ppm), and parathion (90, 202, 313 ppm) 
on peach leaves indicate that a group consistent dose response 
can be obtained by this method of self-exposure. The x ChE 
gp. SD for all studies to date is 22% of the mean. The dose 
vs ChE and AChE depression curve for parathion on orange 
leaves was consistently steeper than for methyl parathion. 
The x ChE depression per ppm of compound was 0.24, 0.38, 
and 0.40% for parathion and 0.17, 0.25, and 0.30% for meth- 
yl parathion on the Ist, 2nd, and 4th days of exposure. Pa- 
rathion-treated animals reached plateau ChE depressions at 
2 days while methyl parathion animals were decreasing at 4 
days. These results agree with out acute dermal (hind feet) 
LDSO in rate of onset and potency - Phosdrin > parathion 
> methyl > parathion > Gluthion. Formulated phos- 
drin-treated leaves, however, caused no deviations from con- 
trol values. High volatility and instability of this compound 
make acute toxicity data less relevant to field hazard. On 
peach leaves, Gluthion showed no deviations from muzzled 
controls while parathion gave x ChE depressions per ppm of 
0.28 and 0.23% on days 2 and 4 of exposure. Body weight, 
food consumtpion, and neutrological data correlated well 
with ChE and AChE. [Presented at the 17th Annu. Mtg. of 
the Soc. of Toxicol.] (Author abstract by permission) 


78-2922. Fan, A.; Street, J. C.; Nelson, R. M. (Toxicol. 
Program, Dep. Anim. Dairy & Vet. Sci., Utah State Univ., 
Logan, UT) Immunesuppression [sic] in mice administered 
methyl parathion and carbofuran by diet. Toxicol. Appl. 
Pharmacol. 45(1): 235; 1978. 

Methyl parathion (O,Q-dimethyl- O-4-nitrophenyl 
thiophosphate, MP) and carbofuran (2,2- dimethy]-2,3- dihy- 
drobenzofuronyl- 7-N-methyl carbamate, CF) have been re- 
ported both to delay and suppress the development of active 
immunity in the rabbit. The present research was directed 
toward quantifying the dosage relationships of these pesti- 
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cides to host resistance and acquired immunity in the mouse. 
Various parameters of host defense against microbial infec- 
tion were investigated. Groups of Swiss (ICR) mice were fed 
Purina laboratory chow diet providing 0.08, 0.7, 3.0 mg of 
MP/kg/day or 0.1, 0.6, 1.0 mg of CF/kg/day along with 
untreated controls. To evaluate passive host resistance, a sin- 
gle LDSO challenge dose of S. typhimurium CS’ cells was 
given ip after 4 wk of diet treatment. Active immunity was 
induced in other groups by weekly injection of vaccine (ace- 
tone-killed S. typhimurium) during the period of diet treat- 
ment. Dosage-related increased in mortality were seen in un- 
vaccinated mice under both chemical treatments, and 
protection by immunization was decreased. Pesticide treat- 
ment extending beyond 2 weeks was required to obtain sig- 
nificant increases in mortality. Increased mortality was as- 
sociated with increased numbers of viable bacteria in blood, 
decreased total y-globulins and specific immunoglobulins in 
serum, and reduced splenic blast transformation in response 
to mitogens. Serum opsonin activity of CF-treated animals 
was slightly reduced. However, cellular hypersensitivity to 
DNFB was not affected by these pesticide treatments. These 
results support those of other investigations indicating effects 
of environmental toxicants upon the resistance and immune 
competency of experimental animals. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2923. Pollock, G. A.; Kilgore, W. W. (Dep. Environ. 
Toxicol., Univ. California, Davis, CA) The metabolism and 
excretion of toxaphene and selected toxaphene fraction. 7ox- 
icol. Appl. Pharmacol. 45(1): 235; 1978. 

Seven-day excretion studies using rats treated with 
['*C]toxaphene or ['*C]toxaphene fractions (nonpolar or polar 
fraction) were conducted. Small differences in the total excre- 
tion (urine and feces) of the groups were found. The amount 
of excretion for toxaphene was 58.2%; nonpolar fraction, 
69.2% and polar fraction, 56.0%. The activity excreted in 
the urine for all groups was more polar than the starting 
material and, therefore, had been metabolized. Toxaphene fat 
residues from treated rats were different than residues from 
spiked controls. The major difference was an increase in the 
amount of polar activity in the residues from treated animals. 
Similarly, metabolites were present in fat samples from rats 
treated with the toxaphene fractions. The residue from rats 
treated with a nonpolar fraction was predominantly parent 
material (89%) and 11% more polar metabolites. The residue 
from rats treated with the polar fraction was also primarily 
parent material, but 11% of the activity was less polar. Ap- 
parently, the metabolism of this fraction resulted in the for- 
mation and storage of less polar metabolites. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2924. Hall, L.; Linder, R.; Scotti, T.; Bruce, R.; Mose- 
man, R.; Heiderscheit, T.; Hinkle, D.; Edgerton, T.; Chaney, 
T.; Goldstein, J.; Gage, M.; Farmer, J.; Bennett, L.; Stevens, 
J.; Durham, W.; Curley, A. (Health Effects Res. Lab., US 
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EPA, Research Triangle Park, NC) Subchronic and repro- 
ductive toxicity of dinoseb. Toxicol. Appl. Pharmacol. 45(1): 
235-236; 1978. 

Dinoseb (4,6-dinitro-2-sec-butylphenol; DNBP), a 
substituted dinitrophenol, is registered with the EPA for use 
in agriculture as a herbicide. Studies with DNBP were initiat- 
ed due to its consideration as a substitute for canceled herbi- 
cides. A combination subchronic feeding and single genera- 
tion reproduction protocol was utilized. Eight groups of 35- 
to 38-day Sherman strain rats (14 rats of each sex/group) 
were fed a diet fortified nominally with 0, 50, 100, 150, 200, 
300, 400, and 500 ppm of technical DNBP (80%) for 60 days 
and bred, and the parents and offspring continued on study 
for a total exposure of the parents of 153 days. Bioeffect 
parameters on the parents included lethality, growth, food 
consumption, clinical chemistry, tissue residue, behavior, mi- 
crosomal enzymes, and pathology. Reproductive parameters 
included fertility, fecundity, mortality, viability, lactation, 
and growth. The 300, 400, and 500 ppm groups were ter- 
minated at 21 days due to mortality, 14, 100, and 100%, 
respectively. Growth in the remaining groups was depressed 
monotonically at 200, 150, 100, and 50 ppm. Organ weight 
(liver, spleen, heart, lung, brain) was decreased while the or- 
gan weight/body weight ratios increased. Blood alkaline 
phosphatase, alanine aminotransferase, potassium, and BUN 
were significantly increased while LDH and cholinesterase 
were depressed. Residue levels were dose dependent with 
blood > feces > urine > adipose > brain > liver. Amino- 
pyrine N-demethylase activity was increased. Discrimination 
learning was not effected while locomotor activity was in- 
creased at 200 ppm. A significant pathologic change was dif- 
fuse tubular atrophy of the testes, particularly at 200 ppm. 
Fertility, fecundity, neonate survival, weight gain, viability, 
and lactation were all depressed. In conclusion, effects of 
DNBP appear to be dose related and warrant further study. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 


78-2925. | Robens, J. F. (Tracor Jitco Inc., Rockville, MD) 
Tests for possible carcinogenicity of 20 pesticides in Os- 
borne-Mendel rats and B6C3F1 mice. TJoxicol. Appl. Phar- 
macol. 45(1): 236; 1978. 

Twenty pesticides (i.e., the chlorinated hydrocarbon 
insecticides, chlordane, heptachlor, aldrin, dieldrin, photodi- 
eldrin, endrin, Kepone (chlordecone), toxaphene, and lin- 
dane; the organophosphorus insecticides, tetrachlorvinphos, 
dimethoate, dichlorvos, malathion, phosphamidon, parath- 
ion, and azinphosmethyl]; the fungicides, captan and chloro- 
thalonil; and the herbicides chloramben and picloram) were 
tested for possible carcinogenicity in Osborne-Mendel rats 
and B6C3F1 mice. The chemicals were administered in feed 
at one of two concentrations for 80 wk to both species; the 
rats were observed for an additional 30 wk and the mice for 
10 wk before termination of the studies. The highest concen- 
tration tested for each chemical was the maximum compati- 
ble with survival for the period of the studies. The second 
concentration tested was half of this. Restarts of specific 
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groups and lowering of the concentrations during some stu- 
dies was necessary to achieve adequate survival. Following 
gross necropsy, 24 tissues for each treated and control animal 
was examined microscopically. Signs of toxicity, dose-related 
decreased in survival, and/or decreased mean body weight 
were observed in all studies, indicating that maximum tole- 
rated doses were used. In rats, with several of the compounds 
there were small increased incidences of proliferative lesions 
of the endocrine organs, usually in one dose group of one sex. 
These included increases of proliferative cells of the thyroid 
in animals treated with chlordane, heptachlor, photodieldrin, 
aldrin, tetrachlorvinphos, picloram, and captan and of adre- 
nal cortical adenomas in animals treated with captan, aldrin, 
dieldrin, and tetrachlorvinphos. In mice, with several of the 
compounds there was an increased incidence of hepatocellu- 
lar carcinoma and/or adenoma in treated groups compared 
with that of control animals/ these incidences were statisti- 
cally significant and were considered to indicate that the com- 
pounds heptachlor, chlordane, Kepone, aldrin, and tetra- 
chlorvinphos were carcinogenic. The only other tumor 
observed in a significant incidence in mice was polypoid car- 
cinoma of the duodenum in captan. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2926. Zimmerman, M. L.; May, R. G.; Borzelleca, J. 
F. (Div. Toxicol., Dep. Pharmacol., Med. Coll. Virginia, Vir- 
ginia Commonw. Univ., Richmond, VA) Excretion of carba- 
ryl into the saliva of the rat. Toxicol. Appl. Pharmacol. 45(1): 
236-237; 1978. 

Because carbaryl (1-naphthyl N-methyl carbamate, 
Sevin) is a widely used insecticide, the potential for intoxica- 
tion is high. Since saliva samples are better tolerated by the 
working public than blood or urine samples, a positive corre- 
lation between blood and salivary pesticide levels would sug- 
gest the use of saliva as an indicator of exposure. Jn vivo: 
Anesthetized adult make Sprague-Dawley rats received a sin- 
gle dose of 100, 200, or 400 mg of carbaryl/kg body wt by 
injection directly into the stomach. Emulphor (polyoxye- 
thylated vegetable oil) was the vehicle used. Carbaryl and a 
-naphthol, a major metabolite, were detected using appropri- 
ate gas chromatographic methods. The concentration of car- 
baryl and a-naphthol in plasma and saliva peaked at 45 to 
60 min following injection. This was followed by a gradual 
decline to control concentrations by 48 hr post injection. The 
data suggest a relationship between concentrations in plasma 
and saliva. Jn vitro. The uptake and efflux of ['*C]carbary] 
(1, 0.1, or 0.01 m™,) were studied in slice preparations from 
rat submaxillary gland under various incubation and washout 
conditions. Incubation with sodium cyanide (1 mM) or dini- 
trophenol (1 m™), or aeration with N, at 37°C or incubation 
at 5°C did not significantly alter the uptake or efflux of [ 
'C]carbaryl. Carbaryl (1 m™) did not affect O, consumption 
by these slices. These data suggest that the uptake and efflux 
of carbaryl within the submaxillary gland are not energy de- 
pendent. [Presented at the 17th Annu. Met. of the Soc. of 
Toxicol.] (Author abstract by permission) 
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78-2927. Morgan, J. M.; Hickenbottom, J. P. (Dep. Phar- 
macol., Univ. Mississippi, University, MS) Relative sensitivi- 
ties of various biochemical, toxicological, and pathological 
techniques in demonstrating sublethal lesions in the rat fol- 
lowing oral administration of low levels of methoxychlor. 
Toxicol. Appl. Pharmacol. 45(1): 237; 1978. 

Since most insecticides are capable of producing tox- 
icological damage acutely or on a chronic basis when encoun- 
tered at low levels via the oral route, we have attempted to 
identify several methods which would indicate sublethal 
changes caused by acute low-level dosing of a relatively non- 
toxic insecticide in the rat. Male Holtzman rats (200-250 g), 
seven per test group, received pure corn oil or 10, 40, 160, 
or 640 mg of methoxychlor (MC)/kg in corn oil by oral intu- 
bation, and were sacrificed 24 hr after treatment. All assays 
were performed on liver sections and blood samples taken at 
this time. While SGOT showed an increased at the highest 
dose, SGPT showed no increase at all. Microscopic examina- 
tion of liver tissue with hematoxylin and eosin as well as 
Sudan black B (fat stain) yielded no observable fatty accumu- 
lation. Liver glycogen levels showed a steady decrease from 
the lowest to the highest dose of MC, and glycogen phospho- 
rylase activity decreased at the two highest doses, while 
glycogen synthetase levels showed no significant change. 
Glucose 6-phosphatase activity increased at the highest dose 
of MC. Liver pyruvate levels and lactate:pyruvate ratios 
showed no significant change, although lactate levels de- 
creased at all but the lowest dose. It appears that relatively 
low doses of MC (compared to the oral LDSO in rats, 6-7 


g/kg) promote the utilization of liver glycogen, and that 
changes in glycogen concentration, glycogen phosphorylase 
activity, and lactate concentration could be detected at an 
oral MC dose of 160 mg/kg; serum transminases and histo- 
logical evaluation of liver samples were less sensitive. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 


78-2928. Halpaap, K.; Horning, E. C.; Horning, M. G. 
(Baylor Coll. Med., Houston, TX) Comparison of the metab- 
olism of biphenyl, 4-chlorobipheny! and 4-fluorobiphenyl. 
Toxicol. Appl. Pharmacol. 45(1): 237-238; 1978. 

In earlier studies in our laboratory a dihydrodiol was 
identified as a metabolite of biphenyl, demonstrating that 
biphenyl was metabolized by way of an epoxide intermediate. 
The metabolism of 4-chloro-, 4-fluoro-, and 4,4'-di- 
chlorobiphenyl was investigated to ascertain if the corre- 
sponding dihydrodiols were urinary metabolites. Following 
ip administration of the three halogenated biphenyls to male 
Sprague-Dawley rats (30 mg/kg), 24-hr urine samples were 
collected and the metabolites were isolated and characterized 
by GC-MS procedures. In addition to the previously identi- 
fied metabolites of 4-chloro biphenyl, a dihydrodiol, two hy- 
droxy dihydrodiols, a triol, and a tetrol were isolated from 
urine. The metabolism of 4-fluoro biphenyl was similar to 
that of 4-chloro biphenyl. The major metabolites were 
4-hydroxy -4’-fluoro biphenyl and 3,4-dihydroxy -4’-fluoro 
biphenyl. 3-Methoxy- 4-hydroxy -4’-fluoro biphenyl, a dihy- 
drodiol, a hydroxy dihydrodiol, and a trihydroxy derivative 
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of 4-fluoro biphenyl were characterized by GC-MS. Larger 
amounts of dihydrodiol were found in urine after administra- 
tion of 4-chloro- and 4-fluerobiphenyl than that after ad- 
ministration of biphenyl. The dihydrodiols were excreted as 
neutral (unconjugated) metabolites and as acidic conjugates. 
A dihydrodiol metabolite of 4,4’-dichloro biphenyl was not 
detected. From these results we conclude that 4-chloro- and 
4-fluoro biphenyl were metabolized by the epoxide-diol path- 
way, and epoxidation occurs in the unsubstituted phenyl ring. 
Substitution of chlorine in the 4,4’ positions apparently 
blocks epoxide formation. [Presented at the 17th Annu. Mtg. 
of the Soc. of Toxicol.] (Author abstract by permission) 


78-2929. Gee,S.J.; Krieger, R. I.; Miller, J. L. (Dep. Envi- 
ron. Toxicol., Univ. California, Davis, CA) Continual assess- 
ment of liver enzyme induction following low-level feeding 
of DDT to rhesus monkeys. Joxicol. Appl. Pharmacol. 45(1): 
239; 1978. 

Liver enzyme induction has been studied in rhesus 
monkeys, Macaca mulatta, using protocols which do not re- 
quire sacrifice of the animals and which are sensitive to 
changes in oxidative metabolic capacity. Three male monkeys 
have been fed low levels of inducer (5-500 ppm of DDT) 
during a 3-yr period. In an initial test, 10, 100, and 500 ppm 
of DDT fed during consecutive 30-day periods, increased oxi- 
dase activity in liver biopsy homogenates and significantly 
decreased antipyrine plasma half-life (APH). Termination of 
DDT feeding resulted in return of metabolic functions to con- 
trol levels and a slower decline of fat, blood, and urine chlo- 
rohydrocarbon levels. In the second study using the same 
monkeys, five doses (5, 10, 25, 50, and 100 ppm), were used 
and the duration of feeding periods was sufficient to establish 
stable blood levels. APH oxidations of model substrates in 
needle biopsy homogenases and chlorohydrocarbon levels in 
blood, fat, and urine were monitored. No significant increases 
in oxidase activities were seen until well into the 100-ppm 
feeding period. At the end of the 100-ppm feeding period (216 
days), APH’s had decreased 22, 25, and 23%. Rates of oxida- 
tion of aldrin, dihydroisodrin, p-nitroanisole, and benzo[a] 
pyrene increased; only aldrin and dihydroisodrin were statis- 
tically significant (p < 0.05). Aldrin epoxidase increased 217, 
175, and 200%; dihydroisodrin hydroxylase, 182, 147, and 
204%; p-nitroanisole O-demethylase, 138, 133, and 147%; 
and benzo[a] pyrene hydroxylase 108, 140, and 228% over 
controls. Methods used to measure changes in hepatic oxi- 
dases had no effects on animals. They remained in good 
health throughout the studies, with no changes in clinical 
chemistry. [Presented at the 17th Annu. Mtg. of the Soc. of 
Toxicol.] (Author abstract by permission) 


78-2930. | Koshakji, R. P.; Ahmed, M. A.; Harbison, R. D.; 
Bush, M. T. (Dep. Pharmacol. Sch. Med., Vanderbilt Univ., 
Nashville, TN) The metabolism and distribution of 2,4,5-tri- 
chlorophenoxyacetic acid in pregnant mice. 7oxicol. Appl. 
Pharmacol. 45(1): 241; 1978. 

Quantitative study is limited on the distribution, me- 
tabolism, and elimination of 2,4,5-trichloro phenoxy acetic 
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acid (2,4,5-T) in the pregnant mouse. The present study was 
undertaken to: measure the distribution of 2,4,5-T in mater- 
nal blood, embryos, placentas, and yolk sacs at Day 12 of 
gestation; identify and quantitate major metabolites in the 
above tissues; and identify and quantitate major metabolites 
in urine and feces. Twelve mice (Swiss Webster) were treated 
with a single oral dose of ['*C-carboxy] 2,4,5-T (100 mg/kg; 
1.22 wCi/mg) on day 12 of gestation and sacrificed (3/group) 
after 0.25, 0.5, 2, and 24 hr. Maternal blood, embryos, placen- 
tas, and yolk sacs were analyzed by solvent extraction, tlc, 
and countercurrent distribution. Expressed as a percentage 
of the administered dose per gram of tissue, the unchanged 
2,4,5-T found in maternal blood, placentas, yolk sacs, and 
embryos was 3, 0.5, 0.5, and 0.2%, respectively, after 0.25 
hr; and 4, 2, 2, and 0.6%, respectively, after 24 hr. No major 
metabolites other than 2,4,5-T were detected. Urine and feces 
were collected and analyzed from mice of the same strain 
given po 2,4,5-T (100 mg/kg) on day 12 of pregnancy. Ana- 
lyses showed that the radioactivity was largely eliminated in 
the urine, 69 to 78% of the administered dose in 7 days. Feces 
contained 5 to 9% of the dose. In the urine unchanged 
2,4,5-T accounted for 35 to 44% of the dose, and 22 to 33% 
as very polar material. Unchanged 2,4,5-T in the feces was 
3 to 6% and 1 to 2% as polar material. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2931. Swentzel, K. C.; Angerhofer, R. A.; Haight, E. 
A.; McCreesh, A. H.; Weeks, M. H. (Environ. Hyg. Ag., US 
Army, Aberdeen Proving Ground, MD) Safety evaluation 
of the synthetic pyrethroid insecticide, resmethrin, as a cloth- 
ing impregnant. Toxicol. Appl. Pharmacol. 45(1): 243; 1978. 

The synthetic pyrethyroid insecticide, resmethrin, 
was evaluated to assess the risks associated with its proposed 
use as an impregnant on military fabrics. Acute and repeated 
applications of the material to rabbit skin failed to produce 
irritant or acneform reactions. Cotton sateen cloth impreg- 
nated with resmethrin produced only a slight irritant reaction 
in a 24-day wear test with rabbits. No teratologic effects were 
found in a study in which up to lethal doses of chemical were 
added to ground feed. In vitro mutagenic (Ames) testing did 
not indicate mutagenic activity. Daily ingestion of 1500 
mg/kg was needed to kill Sprague-Dawley or Long-Evans 
rats in 14- and 90-day feeding studies. Daily intravenous 
doses of up to 25 mg/kg for 15 days in beagle dogs produced 
no toxic signs, gross toxic effects, or compound-related 
changes in major enzyme systems. Based on these tests, a safe 
impregnation level, for use under predefined conditions, was 
recommended. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2932. Mayes, B.; Abraham, R. (Inst. Comp. & Human 
Toxicol., Albany Med. Coll., Albany, NY) Inhibiton of 
hepatic mitosis by mirex in mice: influence of cortisone and 
azothioprine. 7oxicol. Appl. Pharmacol. 45(1): 244; 1978. 
Liver growth may be due to either hypertrophy and- 
/or hyperplasia. Both processes share common biochemical 
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events, including DNA synthesis. The factors determining 
whether a cell will divide (hyperplasia) or remain blocked at 
G, in the cell cycle (hypertrophy) are generally unknown. An 
understanding of these events would greatly improve our 
knowledge of the factors that control the proliferation of cells 
by xenobiotics. Previous studies suggested that the cell cycles 
of tetraploid and octaploid hepatocytes in mouse liver were 
influenced by PCB (Aroclor 1254) and mirex. Mirex ap- 
peared to block liver cell replication at the G, phase, produc- 
ing hepatocytes of higher ploidy, whereas a combination of 
PCB and mirex triggered the hepatocytes into mitosis from 
the G, block and decreased the number of tetraploids and 
octaploids. To evaluate further the mechanisms involved in 
these processes two immunosuppressnats were used: corti- 
sone acetate, which stimulates cells into dividing, and azothi- 
oprine, which blocks cell division. All chemicals were admin- 
tered po except cortisone acetate, which was given im. 
“roup II and IV had reduced nuclear volumes of diploids 
and tetraploids, whereas Group III (as previously reported) 
had increased tetraploid and octaploid volumes. As reported 
earlier, Group VI had decreased diploid and increased octa- 
ploid volumes; this effect was not altered by azothioprine. 
Autoradiographic analysis with [‘H]thymidine showed in- 
creased hepatocyte labeling in the midzonal and central re- 
gions of Groups III, VI, and VII, but not in Groups IT and 
IV. Cortisone acetate appeared to overcome the G, block in- 
duced by mirex whereas azothioprine failed to block cell divi- 
sion in Group VI. [Presented at the 17th Annu. Mtg. of the 
Soc. of Toxicol.] (Author abstract by permission) 


78-2933. Pratt, I.; Crabtree, H. C.; Rose, M. S. (Exp. Pa- 
thol. Sect., Imp. Chem. Ind. LTD, Alderley Park, Cheshire, 
England) The effect of diquat dichloride on the histology and 
ultrastructure of rat stomach. Toxicol. Appl. Pharmacol. 
45(1): 259; 1978. 

There is an accumulation of fluid in the lumen of rat 
stomach over the first 24 hr following an oral LDSO dose of 
diquat (NV, V-ethylene- 2,2'-bipyridilium). Cellular changes in 
rat stomach have been examined 24 hr after oral administra- 
tion of diquat (LDSO dose), and the relationship of these 
changes to fluid accumulation has been explored. Following 
oral diquat, damage is most marked in the antrum of the 
stomach, with erosion of the surface mucus-secreting layers 
of cells and some of the underlying glandular mucosa. Minor 
erosions are also observed in the fundus together with a selec- 
tive vacuolation of parietal cells. Ultrastructural examina- 
tions indicate that the vacuoles in these cells are fluid-filled. 
Edema fluid is also present in the interstitium of the fundus, 
particularly at the tips of villi and at the junction of glandular 
with nonglandular stomach. No abnormalities are seen in the 
vasculature of the stomach. It is concluded that fluid ac- 
cumulation in the lumen of the stomach 24 hr after oral di- 
quat is not due to vascular damage. Erosion of the protective 
mucus-secreting layer following oral dosing may have a sig- 
nificant effect on fluid balance in the stomach, and our results 
also suggest an effect on fluid balance in the parietal cells. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 
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78-2934. Crabtree, H. C.; Rose, M. S. (Biochem. Mech. 
Sect., Imp. Chem. Ind. LTD, Alderley Park, Cheshire, Eng- 
land) Effect of diquat dichloride on gastric emptying and 
fluid accumulation in the rat stomach. Toxicol. Appl. Phar- 
macol. 45(1): 250-260; 1978. 

Following oral administration of an LDSO dose of 
diquat (N,N -ethylene- 2,2'-bipyridilium) there is a rapid, bi- 
phasic accumulation of fluid in the lumen of the stomach. 
Following subcutaneous diquat (LDSO dose) a significant in- 
crease in fluid is observed but is delayed and less than that 
following oral dosing. Both oral and administered diquat in- 
hibit the rate of gastric emptying. Onset of inhibition follow- 
ing both routes of administration is very rapid and following 
oral dosing effects are maintained for up to 18 hr. After dos- 
ing, the rate of gastric emptying begins to return to normal 
between 4 and 7.5 hr. This is probably a consequence of fall- 
ing plasma concentrations of diquat following the route of 
administration. Fluid accumulation was detected in anesthe- 
tized rats over the first 4 hr following pyloric ligation and 
subsequent administration of an oral LD5O dose of diquat. 
No fluid accumulation was detected following injection in 
this experimental system. It is concluded that the early phase 
of fluid accumulation following oral dosing is not a conse- 
quence of inhibition of gastric emptying. Data are not availa- 
ble to assess the significance of prolonged inhibition of gastric 
emptying to the later phase of fluid accumulation following 
oral and subcutaneous diquat. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2935. Ehrich, M.; Van Tassell, R. L.; Wilkins, T. D. 
(Anaerob. Lab., Virginia Polytech. Inst. & State Univ., 
Blacksburg, VA) Covalent binding to colon tissue and its in- 
hibition by fecal material. 7xicol. Appl. Pharmacol. 45(\): 
260; 1978. 

The present study was undertaken to develop a 
short-term in vitro test for measuring the direct interaction 
of exogenous and endogenous chemicals with colon tissue 
under conditions reasonably similar to the in vivo environ- 
ment. ['*C]Xenobiotic (50 yl, 1 Ci, 2 wmol) was incubated 
with segments of whole rat colon at 37°C under N, in a 2-ml 
total volume for 30 min. The incubation was done in the 
presence and absence of whole human fecal suspension (100 
mg dry wt.). Binding was stopped by precipitating the colon 
protein with 10% trichloroacetic acid (TCA), after which the 
colon tissue was serially extracted with chloroform: methanol 
(2:1), 10% TCA, 5% TCA, 95% ethanol, ethanol: ether: 
chloroform (2:2:1), and ether. The quantity of covalent bind- 
ing was indicated by the radioactivity that remained follow- 
ing the extractions. Expressed as nanomoles bound per gram 
dry weight of extracted tissue, covalent binding of 3-methy]- 
cholanthrene (3MC), dieldrin, dimethylhydrazine (DMH), 
cholesterol, and valine was 469 + 118, 262 + 59, 67 + 4, 
177 + 76, and 27 + 10 (mean + SD, N = 3-6), respectively. 
Binding of the known carcinogens, 3MC and dieldrin, was 
quantitatively larger than that of cholesterol, valine, or 
DMH. In an incubation system including fecal suspension 
with the chemical and colon tissue, covalent binding of 3MC, 
dieldrin, and cholesterol was reduced by 95, 92, and 84%, 
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respectively. This inhibitory effect on binding was only 41% 
with the colon carcinogen DMH. These results indicated that 
this method may be used to examine parameters affecting 
colon tissue-xenobiotic interactions. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2936. Dewar, A. J.; Moffett, B. J.; Stevenson, D. E. 
(Shell Toxicol. Lab., Shell Res. LTD, Sittingbourne, Kent, 
England) The use of biochemical markers in the study of 
chemically induced peripheral neuropathy. Toxicol. Appl. 
Pharmacol. 45(1): 268; 1978. 

Primary axonal degeneration resulting from the sec- 
tion or crush of peripheral nerve is accompanied by a number 
of dramatic biochemical changes. We have examined the pos- 
sibility that some of these changes could serve as biochemical 
markers for detecing peripheral neuropathies induced by 
chemicals. A biochemical method for detecting nerve damage 
would be rapid and economical and would yield quantitative 
data which are statistically analyzable. From studies on 
acrylamide and methyl mercury-induced neuropathies in rats 
evidence has been obtained that the measurement of the 
lysosomal enzymes, B-glucuronidase and B-galactosidase, of- 
fers such a method. In Wallerian degeneration, increases of 
as much as 2000 to 3000% in the activities of these enzymes 
coincide with the proliferaticn and alteration in the function- 
al state of Schwann cells and endoneurial cells. In chemically 
induced neuropathy, changes in excess of 300% have been 
observed in affected areas of the peripheral nervous system, 
e.g., the distal parts of the posterior tibial nerve in acrylamide 
neuropathy and throughout the length of the sciatic nerve 
and in sensory ganglia in methylmercury neuropathy. The 
increases in enzyme activities were related to the dose of 
neurotoxicant administered and no such increases were de- 
tectable after administration of nonneurotoxic compounds 
even in near lethal doses. This technique has been applied 
successfully to the screening of pesticides for neurotoxic ef- 
fects in rats. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2937. | Desaiah, D.; Mehendale, H. M.; Ho, I. K. (Dep. 
Pharmacol. & Toxicol., Med. Cent., Univ. Mississippi, Jack- 
son, MS) Kepone inhibition of mouse brain synaptosomal 
ATPase activities. Toxicol. Appl. Pharmacol. 45(1): 268-269; 
1978. 

Our previous studies have demonstrated that Mg 
>" -dependent ATPase activity in rat liver mitochondria was 
inhibited by Kepone (chlordecone) both in vitro and in vivo 
In the present study the effect of Kepone on mouse brain 
synaptosomal ATPase activities was investigated. The Na* -, 
K *- and Mg? + -ATPases were inhibited by Kepone in vitro 
with IDS50O of 4 and 5 uM, respectively. K + -stimulated 
PNPPase (p-nitrophenyl phosphatase), which represents the 
dephosphorylation step fo the Na+ -, K + -ATPase reaction, 
was also inhibited in vitro. The IDSO was 4 uM. The in vivo 
effect of Kepone on mouse brain synaptosomal ATPase ac- 
tivities was also investigated. Mice were fed with Kepone at 
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0, 25, and 50 mg/kg for 2 to 3 days until tremors, characteris- 
tic of Kepone toxicity, appeared. Then the mice were sacrif- 
iced and the brain synaptosomes were prepared . The Nat-, 
K+- and Mg?+-ATPase activities in the synaptosomes of 
Kepone-fed mice showed 30 and 60% reductions, respective- 
ly, as compared to controls. Oligomycin- sensitive (mitochon- 
drial) Mg?+-ATPase was more sensitive to Kepone treat- 
ment than Na+-, K+-ATPase activity. The oligomycin- 
insensitive Mg? + -ATPase activity was not altered by Kepone 
both in vitroand in vivo. The results suggest that the observed 
toxic symptoms (tremors, etc.) in Kepone-treated mice may 
be related to the inhibition of ATPase activities in brain 
synaptosomes. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2938. | Abou-Donia, M. B.; Graham, D. G. (Dep. Phar- 
macol., Med. Cent., Duke Univ., Durham, NC) Studies on 
delayed neurotoxicity produced by oral administration of O 
-ethyl O-nitrophenyl! phenylphosphorothiate in the hen. 7ox- 
icol. Appl. Pharmacol. 45(1): 271; 1978. 

Delayed neurotoxicity in hens was produced follow- 
ing daily oral administration of subneurotoxic doses (0.1, 0.5, 
1.0, 2.5, 5.0 and 10.0 mg/kg) of technical (85%) EPN (O 
-ethyl O-4- nitrophenyl phenyl phosphoro thioate) in geletin 
capsules for 90 days. A group of hens that was given a daily 
dose of 0.01 mg/kg of EPN showed no abnormality in gait 
or behavior. Three groups of hens were given daily empty 
gelatin capsules, 10 mg/kg of TOCP (tri-o cresyl phosphate) 
and 1 mg/kg of parathion (O,Q-diethyl O-4- nitrophenyl 
phosphoro thioate) and served as gelatin capsule, positive, 
and negative controls, respectively. While positive control 
hens developed neurotoxicity, negative controls showed leg 
weakness with subsequent recovery when the administration 
of parathion had stopped. The clinical condition of most atax- 
ic hens deteriorated during the 30-day observation period fol- 
lowing the end of the oral administration of EPN. Severity 
of the clinical condition depended on the size of the daily 
ingested dose, i.e., while hens given small doses showed only 
ataxia, those treated with large doses progressed to paralysis 
and died. Days of administration and total administration 
dose before onset of ataxia depended on the daily dose. The 
effect was not only cumulative but the total dose required to 
produce ataxia decreased with decrease of the daily dose. De- 
generation of myelin and axons in the spinal cord were the 
most consistent histologic changes, and were identical to 
those found in TOCP control hens. Only one hen showed 
sciatic nerve degeneration. Livers from two hens given the 
highest dose of EPN showed a moderate degree of 
hemosiderosis. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2939. Olajos, E.; Rosenblum, I. (Inst. Comp. & Hum. 
Toxicol., Albany Med. Coll., Union Univ., Albany, NY) 
Mechanisms of organophosphate axonopathy in hens. 7ox- 
icol. Appl. Pharmacol. 45(1): 271-272; 1978. 

Many organophosphorous esters inhibit esterases, 
and the role of various esterases in distal axonopathy has been 
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considered. Previous studies have demonstrated the possible 
relationship between distal axonopathy with the inhibition of 
a particular esterase (neurotoxic esterase). Adult white legh- 
orn hens were given a single oral dose (1 mg/kg) of diisopro- 
pyl phosphorofluoridate (DFP) and killed 24 hr after ad- 
ministration of organophosphate. The neurotoxic esterase 
activity of whole brain and sciatic nerve homogenates and 
that of subcellular fractions from brain and sciatic nerve of 
treated and control hens was studied. Multiple criteria (en- 
zyme activities, electron microscopy, and polyacrylamide gel 
electrophoresis) have been utilized to characterize the frac- 
tions. The microsomal fractions were found to have the high- 
est neurotoxic esterase activity. Substrate hydrolysis by hen 
sciatic nerve preparations was considerably less when com- 
pared to hen brain homogenates using equivalent weights of 
tissue. It was also shown that the percentage neurotoxic este- 
‘ase of total paraxon-resistant activity was lower in sciatic 
).orve preparations compared to hen brain preparations. The 
effects of DFP on the neurotoxic esterase activities of the 
various subcellular fractions from brain and sciatic nerve 
preparations was studied and found to be definitely inhibito- 
ry. One may conclude that quantitative differences exist be- 
tween neurotoxic esterase from brain and sciatic nerve. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 


78-2940. Braun, W. H.; Blau, G. E.; Chenoweth, M. B. 
(Toxicol. Res. Lab., Health & Environ. Res., Dow Chem. 
USA, Midland, MI) The metabolism/pharmacokinetics of 
pentachlorophenol in man, a comparison with the rat and 
monkey model. 7Joxicol. Appl. Pharmacol. 45(1): 278; 1978. 

Using gas chromatography-mass spectrometry, the 
pharmacokinetics and metabolism of pentachlorophenol 
(PCP) were determined in four healthy male volunteers after 
ingestion of 0.1 mg of PCP/kg body wt. A pharmacokinetic 
model was constructed to describe the fate of PCP in humans 
and compared to models constructed previously for PCP in 
rats and monkeys. The dynamics of PCP absorption and 
elimination in humans could be described by a one-compart- 
ment open-system model with first-order absorption, en- 
terohepatic circulation, and first-order elimination. The PCP 
pharmacokinetic model in man was more like the rat model 
than the monkey model. The half-lives for absorption and 
elimination of PCP from plasma were 1.3 + 0.4 and 30.2 + 
4.0 hr, respectively. The half-lives for elimination of PCP and 
PCP glucuronide in urine were 33.1 + 5.4 and 12.7 + 5.4 
hr, respectively. Approximately 74 and 12% of the doses 
were eliminated as PCP and PCP glucuronide in the feces. 
The peak of urinary excretion occurred at 42 hr post ingestion 
as compared to a peak plasma concentration at 4 hr which 
is possible caused by enterohepatic circulation. The plasma 
concentration maximum was 0.248 jig/ml. A simulation of 
repeated daily ingestion of 0.1 mg/kg of PCP indicated that 
PCP would reach 99% of steady state in 8.4 days with a 
plasma concentration maximum of 0.491 g/ml. The results 
of the study conducted in human volunteers support the con- 
clusion that PCP would not cause cumulative toxicity even 
with repeated daily low-level exposures. [Presented at the 
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17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2941. | Abou-Donia, M. B.; Ashry, M. A. (Dep. Phar- 
macol., Med. Cent., Duke Univ. Durham, NC) Pharmacoki- 
netics and metabolism of an oral dose of leptophos in the cat. 
Toxicol. Appl. Pharmacol. 45(1): 280; 1978. 

The pharmacokinetics and metabolism of '*C-phenyl 
leptophos [0-(4-bromo- 2,5-dichloro- phenyl)-o-methyl phe- 
nyl- 'C- phosphonothioate] were studied in the male cat fol- 
lowing a single oral dose of 20 mg/kg (1.0 wCi/kg). An oral 
dose of aqueous solution of atropine sulfate (15 mg/kg) was 
given prior to the administration of Leptophos. Radioactivity 
was mainly excreted from the animal body via feces. After 
8 days, the total radioactivity recovered in the feces was 
67.42% of the administered dose. A total of 27.33% of the 
radioactivity was recovered in the urine. Radioactivity was 
least excreted via expired air; only 1.78% of the dose was 
recovered in the expired CO, collected continually for 8 days. 
One day after the administration, the tissues had 20.38% of 
the administered dose, which decreased to 2.57% at 8 days. 
Twelve hours after administration the highest '*C content was 
present in the muscles, mesentery, and small intestine, fol- 
lowed by skin and liver. Identification of metabolites was car- 
ried out by mass spectrometry in connection with sequential 
thin-layer chromatography. While most of the radioactivity 
in the urine was identified as polar metabolites of leptophos, 
the radioactivity in the feces and liver was characterized as 
unchanged leptophos and desbromoleptophos. The results of 
ihis investigation indicate that the susceptibility of the cat to 
organophosphorus compound-induced delayed neurotoxicity 
may be related to the stability and metabolism of leptophos 
to the more neurotoxic desbromoleptophos and to the slow 
disappearance of the compound from the animal tissues. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 


78-2942. Abou-Donia, M. B.; Komeil, A. A. (Dep. Phar- 
macol., Med. Cent., Duke Univ. Durham, NC) Pharmacoki- 
netics and metabolism of [methyl-'*C] paraquat chloride in 
Syrian Golden hamster following intratracheal instillation. 
Toxicol. Appl. Pharmacol. 45(1): 280-281; 1978. 

Male Syrian golden hamsters (100-130 g) were given 
single intratracheal instillations of 10 mg/kg (7.7 wCi/kg) of 
'*C-paraquat chloride (bis- N- [methy- '“C] 4,4'- bipyridylium 
chloride) in saline. The time-course change in lung contents 
of “C radioactivity following intratracheal instillation of 
'*C-paraquat was biphasic. The physiological disposition of 
paraquat in the lung may therefore be defined in terms of a 
two-compartment open-system model. The half-life for the 
absorption of radioactivity from the lung was 21 hr, which 
corresponds to a B value of 0.033/hr. A major part of the 
absorbed radioactivity was excreted in the urine (45.18%) 
during the 48-hr experiment. A significant portion (32.84%) 
was recovered in the expired air. Only 3.54% of the dose was 
excreted in the feces. One hr after administration the highest 
SC level was present in the lung, followed by the kidney. 
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Following intratracheal instillation of '“C-paraquat, a biexpo- 
nential body burden curve was observed. This herbicide was 
eliminated at slow rate, B value of 0.014/hr, corresponding 
to half-life of SO hr. Most of the radioactivity in the urine was 
identified using mass spectrometry in connection with se- 
quential thin-layer chromatography, as polar metabolites of 
paraquat. [Presented at the 17th Annu. Mtg. of the Soc. of 
Toxicol.] (Author abstract by permission) 


78-2943. Rozman, K.; Mueller, W. F.; Coulston, F.; 
Korte, F. (Int. Cent. Environ. Safety, Albany Med. Coll., 
Albany, NY) Metabolism and body distribution of penta- 
chlorobenzene after single oral dose in rhesus monkeys. 7ox- 
icol. Appl. Pharmacol. 45(1): 283; 1978. 

After thorough investigation of hexachlorobenzene 
(HCB) in rhesus monkeys, pentachlorobenzene (PCB), one 
of the major metabolites, was investigated and the results 
were compared to those obtained with HCB. Two male and 
two female rehsus monkeys were administered a single dose 
of 1 mg/kg body wt of '*C-PCB. Urinary and fecal excretion 
were measured po and the biological half-life of PCB was 
determined. The excreta were extracted and purified and 
PCB and its metabolites were identified. After one biological 
half-life of PCB, one male and one female monkey were sac- 
rificed and the body distribution of the radioactivity was de- 
termined. PCB is metabolized and excreted more rapidly 
than HCB. Body distribution shows similar patterns to HCB. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 


78-2944. Koegel, W.; Iatropoulos, M. J.; Mueller, W. F.; 
Coulston, F.; Korte, F. (Inst. Oekol. Chem., Gesellsch. 
Strahlen, & Umweltforsch., D-8051 Munich, Germany) Me- 
tabolism, body distribution, and histopathology of penta- 
chloro nitrobenzene in rhesus monkeys. Toxicol. Appl. Phar- 
macol. 45(1): 283; 1978. 

The metabolic fate, kinetic behavior, autoradiograph- 
ic profile, and histopathology of pentachloronitrobenzene 
(PCNB) were studied in adult rhesus monkeys. Studies of the 
initial absorption, metabolism, body distribution, and elimi- 
nation were made on two rhesus monkeys. The first received 
2 mg/kg body wt of "C-labeled PCNB by gavage 24 hr prior 
to sacrifice. The second received the same amount 48 hr prior 
to sacrifice. In a second chronic study, two rhesus monkeys 
(one male and one female) were given '*C-labeled PCNB at 
a 2-ppm level of the daily diet until equilibrium in storage 
was reached, which was around the 72nd day. At that time 
they were sacrificed. Throughout the study hormone levels, 
blood chemistry and hematology were monitored. It ap- 
peared that PCNB was very rapidly absorbed from the gas- 
trointestinal tract and transported to the lvier, mainly via the 
portal venous system, where it was rapidly metabolized and 
excreted through the bile. High concentrations were found 
in the gall bladder, cecal wall, mesenteric fat, and thymus. 
The major metabolite was pentachloroaniline, although in 
addition a variety of more polar metabolites was also found. 
From all the monitored clinical parameters, no variation due 





78-2945—47 


to PCNB could be established. The only histopathologic 
change was present in the kidneys, where degenerative 
changes were observed in the small renal vessels, and in the 
glomerular endothelial cells, where traces of radioactivity 
were found as in the wall of the gall bladder. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2945. Mueller, W. F.; Iatropoulos, M. J.; Rozman, K.; 
Korte, F.; Coulston, F. (Inst. Oekol. Chem., Gellesch. Strahl- 
en. & Umweltforsch., D-8051 Munich, Germany) Compara- 
tive kinetic, metabolic, and histopathologic effects of chlori- 
nated hydrocarbon pesticides in rhesus monkeys. Toxicol. 
Appl. Pharmacol. 45(1): 283-284; 1978. 

The effects of dieldrin, pentachloronitrobenzene 
(PCNB), and hexachlorobenzene (HCB) were compared in 
rhesus monkeys. '*C-labeled dieldrin was given in the amount 
of 2 ppm of the daily diet and was given for 70 days to one 
male and one female monkey. One male rhesus received 
'4C-labeled HCB at 10 ppm of the daily food intake for 540 
days. Dieldrin was rapidly absorbed from the gastrointestinal 
tract and transported to the liver mainly via the portal venous 
system. There it was metabolized and excreted with redistri- 
bution and subsequent storage in the adipose tissue, adrenal 
cortex, bone marrow, and thymus. The main product was a 
monohydroxy metabolite. PCNB was similarly absorbed and 
transported to the liver, but was metabolized much faster, 
with only small amounts of radioactivity in the gall bladder, 
cecal wall, mesenteric fat, and thymus. Pentachloroaniline 
was the major detectable metabolite. HCB was more slowly 
absorbed with minor involvement of the portal venous system 
and major absorption by the lymphatic system. The subse- 
quent deposition took place in the fat, thymus, and bone mar- 
row. The only affected organs in the dieldrin monkeys were 
the liver and kidney, which slowed the advanced parenchy- 
mal degeneration associated with nodular hyperplasia in the 
liver. Radioactivity was evident within the cytoplasm of the 
hepatocytes and the cells of the proximal tubules. In the 
PCNB animals the kidney was the only organ involved. De- 
generative changes were observed in the small renal vessels 
and in the glomerular endothelial cells, where traces of radi- 
oactivity were also found. In the HCB monkey, thymic corti- 
cal atrophy and degenerative changes in the cerebellum and 
kidney were evident without any traces of radioactivity pre- 
sent anywhere. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2946. Wilson, A. G. E.; O’Neil, J. J.; Engelbrecht, F. 
M. (Lab. Pharmacol., NIEHS, Research Triangle Park, NC) 
Studies on the pulmonary uptake of paraquat. Toxicol. Appl. 
Pharmacol. 45(1): 288-289; 1978. 

Male Sprague-Dawley rats were injected ip with 
paraquat (PQ) at a dose of 27 mg/kg and the lungs were 
removed 24, 48, and 72 hr later. Lung slices were then pre- 
pared, and oxygen consumption (QO,) and the oxidation of 
'*C-glucose were determined. In slices taken from different 
lungs the QO, and glucose oxidation were increased, but var- 
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ied by as much as 45 and 30%, respectively, whereas the 
variations between slices taken from control animals was less 
than 6%. The increase in the QC, and the oxidation of 
'*C-glucose was shown to be dependent on the PQ concentra- 
tion in the medium. Therefore, one possible explanation of 
these results could be that different concentrations of PQ 
were present in the individual lung slices studied. The QO, 
in slices taken from the same lung of ip PQ animals varied 
by as much as 15%; analysis of the distribution of ip ['*C]PQ 
indicated as much as twofold variation in ['*C]PQ in different 
parts of the same lung. This suggests that the regional distri- 
bution of PQ throughout the same lung was not uniform. 
Kinetic studies on the uptake of ['*C]PQ into the isolated 
perfused rat lung (IPL) also revealed considerable variation 
in the amount of PQ accumulated by comparable lungs. 
These studies with the IPL also confirmed the presence of 
a transport system for the pulmonary uptake of PQ for the 
circulation. Since accumulation of PQ into the lung is 
thought to be related to the development of pulmonary toxici- 
ty, considerable variation in the lung concentration of PQ 
may be of significance in explaining reported differences in 
the toxic response to PQ. The relative efficiency of the pulmo- 
nary removal system for PQ may be an important factor gov- 
erning an individual’s susceptibility to PQ toxicity and the 
duration of the onset of toxicity. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2947. Thomas, J. A.; Donovan, M. P.; Schein, L. G. 
(Dep. Pharmacol., Med. Cent., West Virginia Univ., Mor- 
gantown, WV) A biochemical basis for insecticide-induced 
changes in the male reproductive system. Toxicol. Appl. Phar- 
macol. 45(1): 291; 1978. 

Previous studies have revealed that the toxic effects 
of certain pesticides on the mammalian reproductive system 
are due, in part, to their ability to interfere with the metabo- 
lism and/or uptake of steroid hormones. The present studies 
sought to elucidate the action(s) of certain insecticides (e.g., 
parathion, dieldrin, carbaryl, heptachlor, and methoxychlor) 
on hormone-receptor interactions. Using mouse prostate 
glands as a hormone target organ and isolating a cytosolic 
fraction containing receptor protein(s) for dihydrotestoster- 
one (DHT), varying in vitro concentrations (0.01 to 10 uM) 
of pesticides were studied with respect to their inhibitory 
activities on androgen-receptor interactions. Two cytosolic 
proteins can be separated by gel electrophoresis and both can 
effectively bind DHT. The binding of DHT to either of these 
two cytoplasmic components was effectively inhibited to 1.0 
»M concentration of dieldrin. Likewise, these cytoplasmic 
receptors were inhibited by parathion (0.1 uM). Carbaryl was 
ineffective. Studies involving “C-parathion or '*C-dieldrin 
failed to reveal an association of either pesticide with the 
cytoplasmic proteins on the gels. This failure to associate does 
not necessarily exclude binding to other proteins of the cyto- 
plasm. These findings provide further insight into the bio- 
chemical or molecular basis for pesticide-induced changes in 
hormona! actions. [Presented at the 17th Annu. Mtg. of the 
Soc. of Toxicol.] (Author abstract by permission) 
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78-2948. Sullivan, J. L.; Smith, F. A.; Wilkenfeld, R. M.; 
Garman, R. H.; Kostyniak, P. J. (Dep. Radiat. Biol. & Bio- 
phys., Sch. Med. & Dent., Univ. Rochester, Rochester, NY) 
Monofluoroacetate and trifluoroethanol as testicular poisons 
in the rat. Toxicol. Appl. Pharmacol. 45(1): 291-292; 1978. 

During the course of investigations into the toxicolo- 
gy of aliphatic fluorocompounds, it was noted that trifluoroe- 
thanol (TFE) produced testicular damage in the rat. Fluor- 
oacetate (FAc) is already recognized as a testicular poison, 
and it seemed worthwhile to compare effects of this nature 
produced by each compound. Previous work in our laborato- 
ry showed that 20 ppm of FAc in the drinking water of rats 
decreased the testis weight, elevated citrate concentration in 
the testis, and produced early signs of seminiferous epithelial 
damage and involved both spermatocytes and spermatids. 
Early signs of regneration were evident by 7 days posttreat- 
ment, but this was not complete at 21 days. New information 
from a breeding experiment extend these morphological ob- 
servations through a 10 wk post-treatment period. Also, re- 
productive performance was impaired after | wk post-treat- 
ment, completely inhibited during 3 to 6 wk post-treatment 
and improved thereafter, being near-normal when the experi- 
ment was terminated after 12 weeks. No unusual incidence 
of gross abnormalities was seen in the fetus taken 11 days 
post-conception. The 2-hr LCSO for male rats inhaling TFE 
was 4850 ppm (deaths were recorded at 24 hr postexposure). 
Damage to spermatocytes, spermatogonia and Sertoli cells 
were observed at 400 ppm for 2 hr, the lowest concentration 
used in the LCSO determination and persisted for at least 86 
hr postexposure. Single doses of 50 mg of TFE/kg of injected 
ip induced similar testicular damage through 7 days postin- 
jection. TFE was not defluorinated in vitro by a rat liver 
fraction capable of defluorinating FAc. TFE appears to differ 
somewhat from FAc in that the former compound affects 
spermatogonia whereas FAc does not. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2949. Courtney, K. D.; Andrews, J. E.; Stevens, J. T. 
(US EPA, Research Triangle Park, NC) Inhalation teratolo- 
gy Studies with captan and folpet. Zoxicol. Appl. Pharmacol. 
45(1):292; 1978. 

Captan and folpet are widely used fungicides general- 
ly considered of low toxicity with oral LD50’s in the 6000 
to 10,000 mg/kg range. However, with repeated exposures 
or altered routes of exposure the toxicity increased. Thus, 
three routes of exposure (oral, subcutaneous, and inhalation) 
were used for the teratology studies. Timed pregnant CD-1 
mice were exposed to captan or folpet daily during organo- 
genesis. The inhalation route was by whole body exposure for 
4 hr/day from day 6 though 13 of gestation. Sham control 
animals were housed in an identical chamger and subjected 
to the same air flow for 4 hr/day. The inhalation doses were 
0.125 of the LC50’s, which approximate 488 mg/hr/m’ for 
captan and 830 mg/hr/m’ for folpet. The particle sizes were 
measured during exposure using photometry. The average 
particle size was in the respirable range, e.g., less than 5 um. 
The dose level for the subcutaneous or oral routes was 100 
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mg/kg/day for both captan and folpet. These mice were 
treated from day 6 through 15 of gestation. For teratogenic 
evaluation, all fetuses were recovered by cesarean section on 
day 17 of gestation and examined by necropsy and alizarin 
staining. Maternal body weight reduction and a slight in- 
crease in fetal mortality demonstrated some toxicity of the 
fungicides by these routes of exposure. No malformations 
were produced by captan or folpet using oral, subcutaneous, 
or inhalation routes of exposure. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2950. Smith, F. A.; Schwetz, B. A.; Murray, F. J.; 
Crawford, A. A.; John, J. A.; Kociba, R. J.; Humiston, C. 
G. (Dow Chem. USA, Midland, MI) Three-generation repro- 
duction study of rats ingesting 2,4,5- trichloro phenoxyacetic 
acid in the diet. Toxicol. Appl. Pharmacol. 45(1): 293; 1978. 

This study was conducted to determine if chronic 
ingestion of 2,4,5-tri chlorophenoxy acetic acid (2,4,5-T) has 
a detrimental effect on reproduction and development of the 
resultant offspring of rats. Male and female Sprague-Dawley 
rats 3 wk of age were fed lab chow containing 0, 3, 10, or 
30 mg/kg/day of 2,4,5-T for 90 days and then bred. At day 
21 of lactation, pups for the following generation were ran- 
domly selected and the rest of the pups were necropsied. Fer- 
tility was decreased in the matings for the F,b litters at the 
10 mg/kg/day dose level. Neonatal survival was significantly 
decreased in the f, (10 and 30 mg/kg on days 14 and 21) and 
f, (3 mg/kg on days 14 and 10 and 30 mg/kg on day 21) 
litters. At the 3 mg/kg/day dose level, a decrease in neonatal 
survival was seen only on day 14 in only one of four matings 
in three generations and is considered to be due to chance 
and not an effect of 2,4,5-T. The relative liver weight of 
weanlings was significantly increased at the 30 mg/kg/day 
dose level in the f,, f,a, and f,\b generations. A significant 
decrease in relative thymus weight was seen only in the f\b 
generation fed the 30 mg/kg/day level. Hydronephrosis was 
seen in a diminishing incidence through the generations. 
Thus, dose levels of 2,4,5-T which were sufficiently high to 
cause signs of toxicity in adults and neonates had no effect 
on the reproductive capacity of rats except for a tendency 
toward a reduction in neonatal survival at dose levels of 10 
and 30 mg/kg/day. No significant effects were seen at the 
lowest dose level, 3 mg/kg/day. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2951. | Mehendale, H. M. (Dep. Pharmacol. & Toxicol., 
Med. Cent., Univ. Mississippi, Jackson, MS) Aldrin epoxi- 
dase activity in the developing rabbit lung. 7oxicol. Appl. 
Pharmacol. 45(1): 295; 1978. 

Studies of the mechanism of uptake and formation 
of epoxides of various xenobiotics are becoming of increased 
importance because of the highly reactive nature of epoxides 
with macromolecules of the lung. The objective of these stu- 
dies was to determine epoxidase activity in the developing 
rabbit lung using the conversion of aldrin to dieldrin as a 
model. Artificially ventilated isolated perfusion rabbit lung 
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preparations as well as subcellular in vitro preparations (9000 
g supernatant) were utilized to measure aldrin epoxidase ac- 
tivity. Male New Zealand white rabbits ranging from ages 2 
to 16 wk were used in these investigations. Since the wet 
weight of lungs varied with age of the animals, aldrin used 
in these perfusion experiments was weighted with respect to 
the lung weight. Thus, aldrin used in these perfusion experi- 
ments was 2.5 4 M/10 g of lung or an apportionment thereof, 
depending upon the wet lung weight. Aldrin was introduced 
to the recirculating perfusate and timed samples of the perfu- 
sate and the lung homogenate at the end of the experiment 
were analyzed for aldrin and dieldrin. The rate of conversion 
of aldrin to dieldrin reached a maximum in 30 min of perfu- 
sion. Aldrin epoxidase activity increased from 2 to 8 wk of 
age and reached a plateau thereafter. Although direct com- 
parisons between perfused lung and in vitro studies are dif- 
ficult, studies in which aldrin was incubated with subcellular 
preparations also indicate an age-related increase in aldrin 
epoxidase activity in the lung tissue. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 


78-2952. Berndt, W. O.; Mehendale, H. M. (Dep. Phar- 


macol. & Toxicol., Med. Cent., Univ. Mississippi, Jackson, 

MS) Effect of hexachlorobutadiene on renal function in the 

rat. Toxicol. Appl. Pharmacol. 45(1): 296-297; 1978. 
Although assertions have been made concerning the 


potential nephrotoxicity of HCBD (hexachloro butadiene), 
few controlled laboratory studies have been undertaken to 
document these. The present study was designed to examine 
the effects of HCBD on a variety of renal functions in the 
Sprague-Dawley rat. Doses of 25, 50, or 100 mg/kg were 
employed and these were administered ip on each of 4 days. 
Control and experimental animals were housed individually 
in metabolism cages and 24 hr urine samples were collected 
on | control and 4 treatment days. On the fifth day the ani- 
mals were sacrificed and renal cortical slices were prepared 
for in vitro studies on organic and inorganic ion transport. 
The transport of pamino hippurate (PAH), tetaethyl am- 
monium (TEA), and a-amino isobutyrate (AIB) were moni- 
tored using radioistopes. At the lowest dose of HCBD stud- 
ied, PAH uptake was significantly reduced. At the highest 
dose studied, the uptake of all three organic compounds was 
reduced. Only minimal efffects were found on total tissue 
ater, inulin space, or intracellular Na or K concentrations. 
ihe highest dose of HCBD also affected in vivo renal fucn- 
tion. Marked increases in glucose and urinary protein excre- 
tion and a marked decrease in urine osmolality were observed 
24 hr after the first injection. At lower doses delayed re- 
sponses were seen. For example, at 25 mg/kg no significant 
alterations in urine osmolality were observed until the third 
treatment day. These data indicate that HCBD is capable of 
producing effects on renal function that are entirely consist- 
ent with a nephrotoxic response. [Presented at the 17th 
Annu. Mtg. of the Soc. of Toxicol.] (Author abstract by per- 
mission) 
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78-2953. Kitchin, K. T.; Woods, J. S. (Lab. Environ. Tox- 
icol., NIEHS, Research Triangle Park, NC) 2,3,7,8-Tetra- 
chloro dibenzo-p- dioxin induction of aryl hydrocarbon hy- 
droxylase (AHH) in hepatic microsomes from female rats. 
Toxicol. Appl. Pharmacol. 45(1): 297; 1978. 

These studies investigated the time and dose depend- 
ence of TCDD, a potent hepatotixin, in the induction of 
AHH in female rat liver. Hepatic microsomal AHH activity 
was elevated from 5 to 10, 32, 49, 68, and 122 nmol of polar 
products/mg of protein/hr at 6, 9, 12, 18, and 24 hr after 
TCDD (2 pg/kg, ip) treatment, respectively. Concurrent ad- 
ministration of the protein synthesis inhibitors actinomycin 
D (2 mg/kg, ip) or cycloheximide (5 mg/kg, ip) completely 
prevented TCDD induction of AHH. To substantiate the ex- 
treme potency of TCDD in increasing hepatic AHH activity, 
the dose-response relationship was determined using 10 dif- 
ferent single oral doses ranging from 0.0006 to 20 g/kg. The 
EDSO was 0.62 g/kg, and the lowest dose which significant- 
ly increased AHH activity was 0.002 g/kg. It was estimated 
from ratiotracer experiments in which [1,6--H]TCDD (0.002 
pg/kg, 0.05 Ci) was orally administered to animals 3 days 
prior to sacrifice that only 65 molecules of TCDD per hepato- 
cyte are necessary to produce a significantly increased hepatic 
microsomal AHH activity. At this dose 1.1% of the total [ 
‘H]JTCDD was incorporated per gram liver. There studies 
indicate that TCDD acts via de novo protein synthesis to 
induce AHH and that this effect occurrs in doses as small 
as 1/100th of those previously reported to produce biological 
responses in mammals. [Presented at the 17th Annu. Mtg. 
of the Soc. of Toxicol.] (Author abstract by permission) 


78-2954. Kociba, R. J.; Keyes, D. G.; Carreon, R. M.; 
Wade, C. E.; Dittenber, D. A.; Kalnins, R. P.; Frauson, L. 
E.; Park, C. N.; Hummel, R. A.; Humiston, C. G. (Toxicol. 
Res. Lab., Health & Environ. Res., Dow Chem. USA, Mid- 
land, MI) Results of a two-year chronic toxicity and on- 
cogenicity study of 2,3,7,8-tetrachlorodibenzo-p dioxin in 
rats. Toxicol. Appl. Pharmacol. 45(1): 298; 1978. 

Rats were maintained for 2 years on diets supplying 
0.1, 0.01, and 0.001 pg of TCDD/kg/day. Analysis of these 
diets indicated 2200, 210, and 22 ppt of TCDD. Ingestion of 
0.1 xg/kg/day caused an increased incidence of hepatocellu- 
lar carcinomas and squamous cell carcinomas of the lung, 
hard plate/ nasal turbinates, or tongue. There were also a 
decreased incidence of tumors of the pituitary, uterus, mam- 
mary glands, pancreas, and adrenal gland. Other indications 
of toxicity at this dose level included increased mortality, 
decreased weight gain, slight depression of erythroid parame- 
ters, increased urinary excretion of porphyrins and y-amino- 
levulinic acid plus increased serum levels of alkaline phos- 
phate, y-glutamyl transferase, and glutamic pyruvic tran- 
saminase. Morphologic changes were noted in the hepatic, 
lymphoid, respiratory, and vascular tissues. Terminal liver 
and fat samples from rats at this high dose level contained 
24,000 and 8100 ppt of TCDD, respectively. Rats given 0.01 
pg of TCDD/kg/day for 2 years had a lesser degree of toxici- 
ty than seen at the highest dose level. Ingestion of 0.001 yg 
of TCDD/kg/day caused no discernible effects in male rats 
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and an increased incidence of swollen hepatocytes in livers 
of female rats that was judged to be reversible in nature and 
likely associated with the hepatic detoxification process for 
TCDD. Terminal liver and fat samples each contained 540 
ppt of TCDD. These data indicate that continuous doses of 
TCDD sufficient to induce severe toxicity increased the inci- 
dence of some types of tumors, while reducing other types. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission). 


78-2955. McConnell, E. E.; McKinney, J. D. (Environ. 
Biol. & Chem. Br., NIEHS, Research Triangle Park, NC) 
Exquisite toxicity in the guinea pig to structurally similar 
halogenated dioxins, furans, biphenyls, and naphthalenes. 
Toxicol. Appl. Pharmacol. 45(1): 298; 1978. 

Most toxic isomers of each of the compounds have 
certain common chemical criteria, i.e., the lateral positions 
of the aromatic nucleus must be fully halogenated while the 
peri-positions are not. With this in mind, the most toxic iso- 
mer of each compound class was given to the same species 
(Hartley strain guinea pig), using the same route of exposure 
(single oral gavage), to compare the toxicity and lesions pro- 
duced by each compound and related them to chemical struc- 
ture. Each compound was dissolved in reagent-grade acetone 
or benzene, and subsequently diluted in corn oil after which 
the original solvent was removed in vacuo. Dilutions were 
prepared so that each guinea pig received 0.2 ml of the solu- 
tion/100 g body wt. The animals were held for 30 days post- 
exposure, after which they were killed and subjected to a 
complete gross and histopathologic examination. Based on 
the LD50-30 the relative was: dibenzo-p-dioxin > dibenzofu- 
ran > > biphenyl = naphthalene. At the LDS0-30 the signs 
of toxicity, median time to death, and lesions were essentially 
the same for all of these compounds. This suggests that there 
is also a commonality for the molecular basis of disease which 
may involve a specific biological receptor. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission). 


78-2956. Montgomery, M. R.; Casey, P. J.; Niewohner, D. 
E. (Univ. Minnesota, Minneapolis, MN) Acute effects of 
paraquat and ozone on cytochrome-dependent enzyme sys- 
tems in the lung. Toxicol. Appl. Pharmacol. 45(1): 299; 1978. 

The pulmonary, microsomal generation of two toxic 
oxygen species (superoxide and peroxide) is known to be 
markedly stimulated in vitro by low concentrations of para- 
quat (Pq). Sublethal doses of Pq (20 mg/kg, ip) or O, (1 ppm 
for 24 hr) were evaluated at 1, 4, or 7 days after administra- 
tion for their effectiveness in altering pulmonary microsomal 
mixed-function oxidations (MFO) which are dependent upon 
oxidizable cytochrome. For cytochrome b,-mediated stear- 
oyl-CoA desaturation, and anorexic effect of acute Pq or O 
, administration resulted in a 90% depression of desaturation 
activity and the cytochrome b, levels were unchanged from 
controls. The pattern of Pq- and O,-mediated alterations in 
benzphetamine N-demethylation and concommitant concen- 
tration of the obligitory cytochrome P450 were markedly dif- 
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ferent. Pq caused a progressive decrease in both parameters 
over the 7-day period. Ozone significantly decreased both the 
enzymatic activity (50%) and cytochrome P450 concentra- 
tion (25%) at day 1; by day 4 both indices had returned to 
control values. Histologically, these low doses produced only 
mild alterations in lung architecture, characterized by focal 
inflammation and mild alveolar hypercellularity. When fol- 
lowed longer than the 7-day acute phase, there was no evi- 
dence of the fibrotic response which is characteristic of higher 
doses of either agent. These results suggest that pulmonary 
MFOs exhibit differential responses to acute, low level oxi- 
dant-induced damage. The cytochrome P450 system appears 
to be more sensitive than the cytochrome b, system. [Present- 
ed at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author 
abstract by permission) 


78-2957. Smith, L. L.; Wyatt, I.; Rose, M.S. (Imp. Chem. 
Ind. LTD, Arderley Park, Cheshire, England) Factors affect- 
ing the efflux of paraquat from the lung. 7oxicol. Appl. Phar- 
macol. 45(1): 301-302; 1978. 

Rats given paraquat by various routes have been 
shown to die primarily as a result of lung damage. Paraquat 
is accumulated into the rat lung by an energy-dependent up- 
take process which appears to be specific to the lung. This 
process is inhibited by cyanide ion, iodoacetate, rotenone, and 
a variety of endogenous and exogenous compounds. The stu- 
dies reported here were undertaken to determine the effect 
of various compounds on the efflux of paraquat from the 
lung. Rats were dosed intravenously with paraquat, the lungs 
were removed 2 hr later, and the efflux of paraquat from 
slices of lung was determined over a 4-hr period. The half 
life of the efflux of paraquat in medium alone was found to 
be ca. 17 hr, which is similar to that found in vivo. Prometha- 
zine (0.1 m™), histamine (0.1 mM), and rotenone (0.1 mM 
) in the incubation medium did not affect the efflux of para- 
quat from lung slices, whereas iodoacetate (1 mM), cyanide 
ion (1 mM), putrescine (0.1 mM), bromthymol blue (0.3 m 
M) and valinomycin (1 4M) increased the rate of efflux, as 
did incubation of the lung slices under nitrogen instead of air. 
The effects of these various metabolic inhibitors on oxygen 
consumption, '*CO, evolution from [ U-'*C] glucose and pro- 
tein efflux from lung slices were also determined. Iodoacetate 
(1 mM), cyanide ion (1 mM) and rotenone (0.1 mM) almost 
totally abolished oxygen consumption and CO, evolution, 
whereas bromthymol blue (0.3 mM) and valinomycin (1 1M 
) had little or no effect. lodoacetate (1 mM), cyanide ion (1 
m™) and incubation under nitrogen greatly increased the ef- 
flux of protein from lung slices, suggesting te cells were da- 
maged. From these data it was concluded that some com- 
pounds which inhibit the accumulation of paraquat into lung 
slices do so by increasing the rate of efflux of paraqut from 
the lung directly or by damaging lung cells. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2958. 


Silver, E. H.; Murphy, S. D. (Dep. Physiol., Sch. 
Public Health, Harvard, Boston, MA) The effect of carbox- 
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ylesterase inhibition on the toxicity of methyl acrylate, ethyl 
acrylate, and acrylic acid. Toxicol. Appl. Pharmacol. 45(\): 
312-313; 1978. 

The effect of carboxylesterase inhibition on lethality 
and on tissue sulfhydryl depletion resulting from inhalation 
of acrylate esters and crylic acid was investigated in male rats. 
Hydrolysis of methyl acrylate and ethyl acrylate was demon- 
strated in plasma and in homogenates of rat liver, lung, and 
kidney. Treatment of rats with 5 mg/kg of triothotolyphos- 
phate (TOTP, tri-o- cresyl phosphate) significantly inhibited 
this hydrolysis. TOTP, 125 mg/kg, maximally inhibited the 
hydrolysis of methyl acrylate and ethyl acrylate in vitro and 
potentiated the acute toxicity of both esters. During a 4-hr 
exposure to 750 or 1000 ppm of methyl acrylate or 1000 ppm 
of ethyl acrylate mortality was 20, 80, and 80%, respectively, 
in TOTP-pretreated rats, whereas no deaths occurred in corn 
oil-pretreated rats exposed to these concentrations of esters. 
Mortality in rats exposed to acrylic acid was not altered by 
pretreatment with TOTP. Dose-response studies with methyl] 
acrylate and ethyl acrylate indicated that lung nonprotein 
sulfhydryl (NPSH) was decreased to a greater extent than 
that of blood or liver. Acrylate ester-induced depletion of 
tissue NPSH was more pronounced following TOTP treat- 
ment. A 4-hr exposure to 135, 370, 490, or 720 ppm of methyl 
acrylate decreased lung NPSH 0, 26, 27, and 52%, respective- 
ly, in corn oil-pretreated rats, versus 34, 55, 69, and 83%, 
respectively in TOTP-pretreated rats. BOth methyl acrylate 
and ethyl acrylate significantly decreased kidney NPSH only 
in rats pretreated with TOTP. Exposure to 1000 ppm of acry- 
lic acid was necessary in order to significantly decrease tissue 
NPSH. The results of these studies indicate that tissue car- 
boxylesterases are involved in the detoxification of methyl 
acrylate nd ethyl acrylate and that potentiation of acrylate 
ester toxicity may occur when carboxylesterase activity is in- 
hibited. [Presented at the 17th Annu. Mtg. of the Soc. of 
Toxicol.] (Author abstract by permission) 


78-2959. Deckert, F. W.; Hagerman, L. M.; Lisk, D. C.; 
Steigerwalt, R. D.; Udinsky, J. R. (Rohm & Haas Co. Res. 
Lab., Spring House, PA) The disposition of ['*C]-RH-787 
(Vacor rodenticide) in rodents and dogs. Toxicol. Appl. Phar- 
macol. 45(1): 313; 1978. 

These studies compared the disposition of pyridyl 
and nitrophenyl-1 [*C\)RH-787 in tolerant and susceptible 
species. The compound was rapidly absorbed by rats, mice, 
and dogs after oral administration. Blood levels peaked in 1 
to 6 hr, depending on species and label, and were higher after 
NP- than Py['*C] administration in each species. Doses of 30 
mg/kg produced higher 'C levels in dogs than in rats-yet 
such dose levels are lethal to rats, but not dogs. G.I. transit 
of '*c was more rapid in dogs than in rats. Urinary and fecal 
excretion were of similar importance in all three species; NP 
label was more rapidly eliminated. Tissue distribution of two 
‘C labels varied, especially in dogs-suggesting more extensive 
metabolism. Liver contained more of the dose than any other 
single organ. Most hepatic '*C was located in the cytosol of 
each species, but rats and dogs differed in nuclear and mi- 
crisomal fractions. Label differences in subcellular distribu- 
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tion were small when expressed as percentages of total liver 
'*C. Most '*C was reversibly bound to various organelle pel- 
lets. Rats tolerated, metabolized, and eliminated single or 
multiple sublethal RH-787 doses (5 mg/kg), but their meta- 
bolic systems were less efficient thant those of dogs for detoxi- 
fying larger doses (> 20 mg/kg). Pretreatment of rats with 
3-MC enhanced their hepatic extractino of RH-787, in- 
creased biliary secretion of its metabolites, and protected rats 
against RH-787 toxicity. Thus, RH-787 tolerance in dogs 
seems to be related to effieicnt hepatic extraction, followed 
by rapid metabolic degradation and excretion. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2960. Ouellette, R. E.; Laplante, B. T.; Cohen, S. D. 
(Sec. Pharmacol. & Toxicol., Sch. Pharm., Univ. Connecti- 
cut, Storrs, CT) The effect of organophosphate insecticides 
on the action and metabolism of local anesthetic esters. Tox- 
icol. Appl. Pharmacol. 45(1): 317; 1978. 

Inhibition of liver esterases by noncholinesterase- in- 
hibiting doses of triortho tolyl phosphate (TOTP, tri-o- cresyl 
phosphate) and Dasanit (fensulfothion) was closely correlat- 
ed with potentiation of procaine-induced loss of righting abil- 
ity (LRA) and lethality. The present studies provide addition- 
al evidence for carboxylesterase inhibition-dependent 
interactions between organophosphate insecticides and local 
anesthetics. Eighteen hours after 0.5 to 25 mg of EPN/kg (ip) 
brain cholinesterase (CHE) was not inhibited, yet 50 mg/kg 
killed four of six male CD-1 mice. Liver CHE was not inhibit- 
ed by less than 5 mg of EPN/kg. Liver hydrolysis of the 
carboxylesterase substrates, diethylsuccinate, aQOnaphthyl 
acetate, and procaine was inhibited in a dose-dependent man- 
ner by 0.5 to 25 mg of EPN/kg. Groups of mice were pre- 
treated with 7.5 mg of Dasamit/kg and 1 or 24 hr later they 
were either sacrificed without challenge or challenged with 
procaine (150 mg/kg, ip) and sacrificed 3 min later. Mouse 
liver hydrolysis of procaine was 83 and 39% inhibited 1 and 
24 hr after Dasanit, respectively. Plasma procaine concentra- 
tions (ug/ml) were 24.2 in controls and 40.6 and 28.0 in mice 
challenged 1 or 24 hr after Dasanit, respecitvely. In male 
Sprague-Dawley rats 2.5 mg of Dasanit/kg, ip, produced only 
10% inhibition of brain CHE within 1 hr; yet it produced 
50 to 75% inhbition of liver carboxylesterases. Tricaine me- 
thane sulfonate (500 mg/kg, ip) had no effect in control rats 
yet it induced LRA and cyanosis in Dasamit-pretreated rats. 
These findings with insecticidal organophosphates strongly 
suggest the potential for dangerous interactions with local 
anesthetic esters. [Presented at the 17th Annu. Mtg. of the 
Soc. of Toxicol.] (Author abstract by permission) 


78-2961. Bababunmi, E. A.; Olorunsogo, O. O.; Bassir, O. 
(Dep. Biochem., Univ. Ibadan, Ibadan, Nigeria) Toxicology 
of glyphosate in rats and mice. Toxicol. Appl. Pharmacol. 
45(1): 319-320; 1978. 

Toxicological studies on glyphosate, a broad spec- 
trum and nonselective herbicide, have been carried out using 
the rat and the mouse. In both species the acute oral LDSO 
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values (4873 mg/kg, rat; 1568 mg/kg, mouse) were signifi- 
cantly higher than the acute ip LDSO values (238 mg/kg, rat; 
134 mg/kg, mouse). Severe stress, enhanced breathing, ele- 
vated rectal temperature (hyperthermia), occasional asphysi- 
al convulsive movements, and rigor include the symptoms 
which preceded the death of the animals which received le- 
thal doses of the herbicide. Hyperemia in the lungs was the 
major lesion observed in glyphosphate poisoning. Although, 
daily ip administration of 15, 30, 45, and 60 mg/kg to rats 
for 28 days resulted in reduction indaily body wight gain, 
blood hemoglobin, red blood cell count, and hematocrit val- 
ues during the experimental, period, the levels of serum gluta- 
mate pyruvate transminase (SGPT), and leucine amino pepti- 
dase were elevated. In view of the conditions of elevated 
rectal temperature and asphyxial convulsion induced by gly- 
phosphate, the effect of the herbicide on some mitochondrial 
functions were examined. Mitochondria isolated from the liv- 
ers of rats 5 hr after a single intraperitoneal dose of 15, 30, 
60, or 120 mg of glyphosphate/kg exhibited diminished re- 
spiratory control ratios, enhanced adenosine triphosphatase 
activity and a stimulation of ADP-less respiration. These 
findings suggest that uncoupling of oxidative phorphoryla- 
tion in mitochondrian may be a primary lesion in acute intox- 
ication by glyphosphate. [Presented at the 17th Annu. Mtg. 
og the Soc. of Toxicol.] (Author abstract by permission) 


78-2962. Stevens, J. T.; Farmer, J. D.; Dipasquale, L. C. 
(Inhalation Toxicol. Sect., US EPA, Research Triangle Park, 
NC) The acute inhalation toxicity of technical captan and 
folpet. Toxicol. Appl. Pharmacol. 45(1): 320; 1978. 

Acute toxicity studies were conducted with technical 
captan (68%) and folpet (87%) to assess their relative inhala- 
tion hazard. The 2-hr inhalation LCSO values (expressed in 
terms of active ingedient) for Sherman rats and Swiss-Web- 
ster mice of both sexes after exposure to dust atmospheres 
of captan in a continuous flow system were greater than 5.7 
mg/liter of air (gravimetric) for rats and 4.5 (3.9-5.2) and 5.0 
(4.2-6.0) mg/liter of air for male and female mice, respective- 
ly. Folpet dust atmospheres produced LCSO values of greater 
than 5.0 mg/liter of air for rats and greater than 6.0 mg/liter 
of air for mice. Mechanical milling produced 2-hr LCSO val- 
ues for captan of 1.7 (1.3-2.2) mg/liter of air for male mice 
and 3.7 (2.8-4.8) mg/liter of air for female mice. This sex 
difference was not seen with nonmilled captan, nor was it 
apparent after ip and oral administration of an aqueous sus- 
pension of captan. Ip dosing resulted in LDSO values of 518 
(405-633) and 462 (402-531) mg/kg for male and female 
mice, respectively; oral LDSO values were 7840 (6482-9485) 
for males and 7000 (6940-8050) mg/kg for female mice. Es- 
timated inhalation LD50O values (assuming total absorption 
of inhaled dust atmospheres and resting minute volume of 
23 ml/min) would be approximately 142 mg/kg for males 
exposed to milled captan and 310 mg/kg for female mice. 
These data indicate that captan is slightly more toxic to the 
rat and mouse by the inhalation route than folpet. Milling 
captan markedly increases the toxicity of captan to male 
mice, but not the female. This six difference is not seen after 
oral or ip routes. Extrapolation of inhalation data would sug- 
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gest that the toxicity resulting from inhalation exposure to 
captan is at least as great as after intraperitoneal dosing. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 


78-2963. Ahdaya, S. M.; Shah, P. V.; Guthrie, F. E. (Tox- 
icol. Program, North Carolina State Univ., Raleigh, NC) 
Comparative penetration (in vivo) of insecticides through the 
skin and gastrointestinal tract of mice. Toxicol. Appl. Phar- 
macol. 45(1): 320; 1978. 

The in vivo penetration of 10 insecticides representing 
five chemicals has been compared via the dermal and gas- 
trointestinal routes, the first such comprehensive comparison 
of penetration with insecticides. Female mice were treated 
dermally (2 cm shaved back) or orally (stomach tube) with 
single doses (0.1 ml dermally in acetone and 0.1 ml orally in 
corn oil) at 1 mg/kg to 8-wk-old female mice (ICR strain). 
Mice were sacrificed at 5, 15, 30, and 60 min and 8 and 48 
hr and the radioactivity was determined in blood, brain, feces, 
heart, liver, urine, and at the site of application. Penetration 
was approximately twice as rapid through the gastroinestinal 
as through the dermal route for the insecticides tested. Pa- 
rathion and carbaryl penetrated most rapidly while dieldrin 
was the slowest among the compounds tested. As measured 
by appearance of radioactivity in blood penetration did not 
appear to follow first-order kinetics. The distribution of these 
compounds was concentrated in liver, urine, and feces. Fol- 
lowing oral application, approximately 50% of absorption 
occurred in the stomach. Although the intestine is the fa- 
vored site of penetration, absorption in that area is delayed 
until the stomach is emptied. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2964. Fabacher, D. L.; Kulkarni, A. P.; Hodgson, E. 
(Toxicol. Program, Dep. Entomol., North Carolina State 
Univ., Raleigh, NC) Induction of hepatic xenobiotic meta- 
bolizing enzymes by pesticides, I. Microsomal enzymes. Tox- 
icol. Appl. Pharmacol. 45(1): 320-321; 1978. 

A need exists for a standard procedure for evaluating 
the inductive effects of pesticides on hepatic xenobiotic meta- 
bolizing enzymes. As part of a program to develop such a 
protocol, 16 pesticides were either injected ip or given po to 
adult male mice daily for 3 days. In addition, one known 
carcinogen (3-methylcholanthrene), one cotton defoliant 
(DEF), two drugs (phenobarbital and chloral hydrate), and 
two insecticide synergists (piperony! butoxide and sexamex) 
were also tested. On the 4th day, livers from control and 
treated mice were compared with respect to weight, microso- 
mal N- and O-demethylation activity, and various spectral 
characteristics of microsomal cytochrome P450. While sever- 
al of the more recently developed insecticides tested showed 
induction, TH-6040 (a substitute pyrazole) showed the high- 
est level (> threefold) with respect to the parameters tested. 
These included significant increases in liver weight/body 
weight ratio, O-demethylation of pnitroanisole, V-demethy- 
lation of aminopyrine, and CO spectrum. This procedure ap- 
pears to be useful for the measurement of inductive effects 
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of drugs and industrial compounds as well as pesticides. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 


78-2965. Kulkarni, A. P.; Fabacher, D. L.; Hodgson, E. 
(Toxicol. Program., Dep. Entomol., North Carolina State 
Univ., Raleigh, NC) Induction of hepatic xenobiotic meta- 
bolizing enzymes by pesticides. II. Glutathione- S-transfe- 
rase. Toxicol. Appl. Pharmacol. 45(1): 321; 1978. 

Increased concern for the deletion effects of pesti- 
cides has, in recent years, led to considerations of their ability 
to induce xenobiotic metabolizing enzymes. We have investi- 
gated the effect of pretreatment (> 100 mg/kg for 3 days, 
ip or po) of several compounds on mouse hepatic GSH S 
-aryl,-aralkyl, or epoxide transferase activity. Small depres- 
sions of GSH S-epoxide transferase activity were noticed fol- 
lowing treatment with chlorpyrifos, etrimfos, CGA-19255 
(an azidotriazine insecticide), treflan (trifluralin), endosulfan, 
or low doses of permethrin (< 50 mg/kg). No change was 
observed in any of the three enzyme activities following treat- 
ment with 2,4-D or higher levels of permethrin (100 mg/kg). 
Compounds causing modest induction (10-50%) of one or 
more activities included chlorpyrifos, SD-35651 (a substitut- 
ed nitomethane insecticide), CGA-19255, etrimfos, 2,4,5-T, 
dimilan (diflubenzuron), TH-6038 (a dichloro analog of dimi- 
lan), gardona (tetrachlorvinphos), DEF, and treflan. Greater 
induction (50-100%) in one or more activities was noted with 
CGA-19255, 2,4,5-T, dimilan, gardona, and endosulfan. 
TH-6042 (a substituted pyrazolone insecticide) caused more 
than a 2-fold increase in all three enzyme activites tested. The 
results suggest that, not only are these enzyme activities indu- 
cible, but since mice are more responsive than rats, species 
differences may be important. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2966. | Hanasono, G. K.; Occolowitz, J. L.; Wollen, R. 
L. (Toxicol. Div., Lilly Res. Lab., Greenfield, IN) The metab- 
olism and disposition of ethalfluralin, a dinitroaniline herbi- 
cide, in male rats. Toxicol. Appl. Pharmacol. 45(1): 321; 1978. 

The excretion, biotransformation, and enterohepatic 
circulation of ring-labeled ['*C] ethalfuralin [N-ethyl- N- 
(2-methyl- 2-propenyl)- 2,6-dinitro- 4(trifluro methyl) ben- 
zeamine] was investigated in male rats given single oral doses 
(100 mg/kg). The 7-day urinary and fecal excretion of radi- 
olabeled materials by intact animals accounted for 24 and 
71%, respectively, of the administered radioactivity. Three 
urinary metabolites of ethalfluralin were identified by 
GC-MS and by high-resolution mass spectrometry. A major 
urinary metabolite (ca. 25% of urinary '*C) was identified as 
2-(hydroxymethyl)- 3-[2,6-dinitro- 4-(trifluoro- methyl) 
phenylamine] propanoic acid. Animals with biliary fistulas 
excreted 32% of the radiocarbon dose into the bile by 24 hr 
and 41% by 48 hr. When bile containing '*C-labeled metabo- 
lites of ethal fluralin was infused into the duodenum of other 
bile duct-cannulated rats, 45% of the administered radioac- 
tivity reappeared in the 24-hr bile collection. This indicated 
that an appreciable portion of the labeled materials excreted 
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into the bile undergoes enterohepatic circulation. [Presented 
at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2967. Pierson, C. L.; Howard, L. C. (Toxicol. Div., Lil- 
ly Res. Lab., Greenfield, IN) Disposition of tricyclazole, a 
rice blasticide, in the rat. Toxicol. Appl. Pharmacol. 45(1): 
322; 1978. 

In order to support the toxicologic evaluation of 
tricyclazole (5-methyl- 1,2,4-triazol- [3,4-5] benzothiazole) 
studies were conducted to investigate the metabolic fate of 
this systemic fungicide used for the control of rice blast dis- 
ease. Experiments were designed using ['*C]tricyclazole (uni- 
formly labeled in the benzene ring) administered by gavage 
to male rats. After a 60 mg/kg dose, the disappearance of 
radioactivity from plamsa was biphasic- initial phase halftime 
= 2.5 hr, followed by a more prolonged decay. Peak plasma 
concentrations of tricyclazole of 5.8 ug/ml were found 1 hr 
after oral administration. Radioactivity was rapidly distribut- 
ed to all major organs with the highest levels found in the 
liver and kidneys. Upon repeated administration of tricy- 
clazole (seven daily doses of 60 mg/kg), no accumulation of 
radioactivity was observed in tissues. Radioactivity was com- 
pletely eliminated (98.2%) within 4 days, urinary excretion 
being the major route of elimination (65.6%). In the bile duct 
cannulated rat, biliary excretion accounted for 75.6% of an 
orally administered dose of tricyclazole over a 24-hr interval. 
Two urinary metabolites were identified by thin-layer 
chromatography and GC-MS as the alcohol (1,2,4-triazol 
[3,4-4] benzothiazole- 5-methanol) and acid (1,2,4-triazol 
[3,4-5] benzothiazole- 5-carboxylic acid) derivatives of tricy- 
clazole. [Presented at the 17th Annu. Mtg. of the Soc. of 
Toxicol.] (Author abstract by permission). 


78-2968. Howard, L. C.,; Worth, H. M.; Owen, N. V.; 
Young, S. S.; Morton, D. M.; Goldberg, L. (Toxicol. Div., 
Lilly Res. Lab., Greenfield, IN) A two-year chronic toxicity 
Study with tricyclazole, a rice blasticide, in rats. Toxicol. 
Appl. Pharmacol. 45(1): 322; 1978. 

Tricyclazole is a fungicide effective in the control of 
rice blast disease. As part of the toxicologic evaluation of this 
compound a chronic toxicity-oncogenic study was initiated 
in Wistar-derived albino rats. Rats were maintained for 2 yr 
on diets of 0, 50, 100, 275, or 620 ppm of tricyclazole, provid- 
ing doses of 2.2 to 43.9 mg/kg/day (calculated during 52nd 
week). An additional group of animals was maintained on a 
diet containing 1600 ppm of tricyclazole for 3 mo, and the 
control ration for 21 mo. A significant (p < 0.05) decrease 
in body weight was observed for both male and female rats 
given 620 or 1600 ppm of tricyclazole. Survival, terminal 
hematology, and serum chemistry measurements and urina- 
lyses determinations were not altered by tricyclazole treat- 
ment. Analysis of terminal organ weight data indicated a 
dose-related increase in mean relative (g/100 g body wt) liver, 
kidney, and heart weights which paralleled decreases in body 
weight. Mean absolute organ weights for rats given tricy- 
clazole were not significantly (p < 0.05) different from mean 
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absolute organ weights for control animals. The results of 
gross and histopathologic examination of tissues and organs 
indicated that incorporation of tricyclazole in the diet of rats 
at levels up to and including 620 ppm for 2 yr or 1600 ppm 
for 3 mo had no adverse effects. [Presented at the 17th Annu. 
Mtg. of the Soc. of Toxicol.] (Author abstract by permission) 


78-2969. Deskin, R.; Rosenstein, L.; Rogers, N. (Health 
Effets Res. Lab., US EPA, Research Triangle Park, NC) Pa- 
rathion toxicity in perinatal rats born to spontaneously hy- 
pertensive dams following exposure during gestation and lac- 
tation. Toxicol. Appl. Pharmacol. 45(1): 322-323; 1978. 

Transplacental crossage of pesticides and fetal toxici- 
ty have been documented in normotensive rats but no reports 
appear in the literature regarding the susceptibility of spon- 
taneously hypertensive perinates to pesticide challenge. It is 
the intent of this study to examine the effects of long-term 
subacute parathion exposure on perinatal rats born to hyper- 
tensive mothers. Ninety-day-old spontaneously hypertensive 
male and female rats (WKY strain) were utilized. The ani- 
mals were bred and vaginal smears were examined for the 
presence of sperm. On day | of gestation, doses of parathion 
of 0.01, 0.1, and 1.0 mg/kg body wt were administered daily 
to the dam via oral intubation in a peanut oil vehicle through- 
out gestation and lactation. Peanut oil was administered as 
a dose control solution. On day 24 postpartum, the perinates 
were examined for possible toxicological effects. Hyperten- 
sive mothers exhibited no significant reduction in the number 
of pups born per litter. Cholinesterase levels were not inhibit- 
ed in the hypertensive mothers nor in female perinates. How- 
ever, male spontaneously hypertensive perinates exhibited a 
significant reduction in red blood cell and plasma cholineste- 
rase at the 1.0 mg/kg dose level. Relative organ weights were 
altered, indicating involvement of the organs in detoxifica- 
tion. Hematological parameters and serum enzymes were al- 
tered in accord with toxicological exposure. Heart rate was 
significantly reduced at the 0.01 and 0.1 mg/kg dose level. 
The results of this study indicate that exposure of hyperten- 
sive mothers to parathion during gestation and lactation did 
indeed result in toxicological effects in the perinate basically 
similar to those seen in normotensive perinates. [Presented 
at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2970. Cabral, J. R. P.; Mollner, T.; Raitano, F.; Shu- 
bik, P. (Eppley Inst. Res. Cancer, Med. Cent., Univ. Nebras- 
ka, Omaha, NE) Carcinogenesis study in mice with hexa- 
chlorobenzene. Toxicol. Appl. Pharmacol. 45(1): 323; 1978. 

Hexachlorobenzene (HCB) is used as a fungicide in 
agricultural in various parts of the world. HCB is also an 
important contaminant of several widely used pesticides, in- 
cluding Dacthal, pentachloronitrobenzene and others. A 
severe eposide of HCB poisoning in humans occurred in Tur- 
key between 1955 and 1959. The ingestion of HCB-treated 
wheat seeds caused an epidemic of toxic porphyria, which 
involved about 5000 people, predominantly young chidlren. 
The annual mortality ranged from 3 to 11%. In the only 
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previous experiment (Cabral et al, Toxicol. Appl. Pharmacol. 
41, 155, 1977), Syrian golden hamsters were fed HCB for life. 
A significant increase was found in hepatomas and liver he- 
mangio endotheliomas. The purpose of the present experi- 
ment was to verify whether HCB induces tumors in mice. 
Swiss mice were fed for life a diet containing, respectively, 
50 ppm (30 females and 30 males), 100 ppm (30 females and 
30 males), and 200 ppm (50 females and 50 males) HCB. A 
control group of 50 females and 50 males was also provided. 
Hepatomas developed in treated animals. The hepatoma inci- 
dence was 10% in both females and males treated with the 
median dose of HCB, and 29.7 and 14.0%, respectively, in 
females and males treated with the highest dose of HCB. 
None of the hepatomas metastasized or occurred in the con- 
trol group. The present results indicate the carcinogenicity 
of HCB. [Presented at the 17th Annu. Mtg. of the Soc. of 
Toxicol.] (Author abstract by permission). 


78-2971. Silkworth, J. B.; Loose, L. D. (Inst. Comp. & 
Human Toxicol., Albany Med. Coll., Albany, NY) 
Cell-mediated immunity in mice fed either Aroclor 1016 or 
hexachlorobenzene. Toxicol. Appl. Pharmacol. 45(1): 
326-327; 1978. 

Previous studies have demonstrated a profound im- 
pairment in humoral immunity in mice fed 167 ppm of PCB 
1242 or HCB. A significant reduction in splenic direct anti- 
body plaqueforming cells was observed in the absence of any 
hitopathological alterations of lymphoid tissues. A high con- 
centration of PCB and HCB in primary and secondary lym- 
phoid organs suggested that these two chemicals may be im- 
munosuppressive and that the suppression may include an 
impairment in cellular as well as humoral immunity. To 
evaluate this possibility, the influence of PCB 1016 and HCB 
on the donor cells of the graft-versus-host reaction was stud- 
ied. Male C57B1/6 mice (18-20 g) received 167 ppm of PCB 
1016 or HCB in their diets for 3 wk. Spleen cells were sus- 
pended in Hank’s balanced salt solution (HBSS) and were 
injected ip into neonatal (< 24 hr) BDF, mice (C57B1/6 x 
D,B,A) in a volume of 0.05 ml containing 1 x 10°, 6 x 10°, 
or 10 x 10° spleen cells. Nine days following cell injection the 
spleens of the recipient BDF, mice were removed and 
weighed, and spleen index was calculated. A dose-related re- 
sponse was observed in neonatal BDF, mice which received 
the three different concentrations of spleen cells from donor 
mice on control diet. However, the dose-related response was 
not as pronounced in neonates which recieved spleen cells 
from PCB-treated donor mice and even less pronounced in 
neonates which received spleen cells from HCB-treated do- 
nor mice. The BDF, mice which received | x 10° spleen cells 
from C57B1/6 mice treated with PCB 1016 had a 44% in- 
creased spleen index while BDF, mice which received cells 
from HCB-treat[ed C57B1/6 mice had a 35% increased 
spleen index over control values. The data indicate an en- 
hancement cell-mediated immunity and the disparate dose 
response may be interpreted to mean that perhaps PCB and 
HCB may activate in situ donor lymphocytes. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 
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78-2972. Simon, G. S.; Kipps, B. R.; Tardiff, R. G.; Bor- 
zelleca, J. F. (Div. Toxicol., Dep. Pharmacol., Med. Coll. 
Virginia, Virginia Commonw. Univ., Richmond, VA) Failure 
of Kepone and hexachlorobenzene to induce dominant lethal 
mutations in the rat. Toxicol. Appl. Pharmacol. 45(1): 
330-331; 1978. 

Previous investigations have shown that both Ke- 
pone (chlordecone) and hexachlorobenzene (HCB) may ad- 
versely affect reproductive function and performance. Expo- 
sure of germ cells to these agents could elicit mutagenic 
effects. These effects were evaluated using the dominant le- 
thal assay in the rat. Five groups of 10 male rats each were 
administered (po) 0. 3.6, or 11.4 mg of Kepone or 70 or 221 
mg of HCB/kg body wt daily for 5 consecutive days. The 
higher doses of Kepone and HCB were the maximally tolerat- 
ed doses for 5 days administration. Ten other male rats re- 
ceived a single oral dose of 0.5 mg of triethylene melamine 
(TEM)/kg body wt. All test compounds were dissolved in 
corn oil. Each male rat was allowed to mate with two naive, 
nulliparous females per week for 14 consective wk. Females 
were sacrificed on the 14th day of gestation, and their uteri 
and ovaries were exposed and examined for number of cor- 
pora lutea, and total viable and non-viable implantations. Ap- 
propriate statistical analyses were conducted. TEM elicited 
dominant lethal mutations. Kepone and HCB failed to induce 
any apparent compound-related effects. At the doses tested, 
Kepone and HCB do not appear to be potent mutagens. [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 


78-2973. Larson, P. S.; Hennigar, G. R.; Lane, R. W.; Bor- 
zelleca, J. F. (Div. Toxicol., Dep. Pharmacol., Med. Coll. 
Virginia, Virginia Commonw. Univ., Richmond, VA) Acute, 
subchronic, and chronic toxicological studies with Kepone. 
Toxicol. Appl. Pharmacol. 45(1): 331-332; 1978. 

The toxicological effects of Kepone (chlordecone), a 
potent insecticide, were evaluated in several animal species. 
The acute oral LDSO was determined in male and female rats, 
male rabbits, and mongrel dogs. A 5% solution in corn oil 
was used. The acute precutaneous LDSO in male rabbits was 
obtained using a 20% solution of Kepone. Oral LDSO values 
(mg/kg) were 132 + 8 for male rats and 126 + 12 for females, 
71 + 6 for male rabbits, and 250 for dogs. The percutaneous 
LDSO for male rabbits was 410 + 65 mg/kg. In two separate 
studies, rats received Kepone at levels of 0 and 1 ppm iu the 
diet and 0, 5, 10, 25, 50, and 80 ppm for up to 2 yr. All rats 
receiving 50 and 80 ppm of Kepone died during the first 6 
mo. Depressed growth occurred at dietary concentrations es- 
timated to be as low as 6 ppm for females and 25 ppm for 
males. Food consumption (expressed as g feed/kg body wt) 
increased with increasing concentration of Kepone. There 
was no dose-related effect noted in reducing substances in the 
urine. However, proteinuria was observed in all rats receiving 
Kepone at levels of 5 ppm and greater. The concentration of 
Kepone in body fat ranged from 10 ppm in rats receiving the 
5-ppm diet to 4000 ppm at the 80-ppm diet. Degenerative 
changes in liver cells and testicular atrophy were noted at 3 
mo at levels of 25, 50, and 80 ppm. In rats surviving between 
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1 and 2 yr evidence of liver and kidney damage was noted. 
The presence of hepatocarcinomas could not be definitely 
established. In addition, 16 purebred beagle dogs were divid- 
ed into four groups of two males and two females and re- 
ceived Kepone in the diet at levels of 0, 1, 5, and 25 ppm for 
up to 127 wk. The dogs showed no compound-related effects 
(body weight, blood, and urine data, histopathologic fin- 
dings). [Presented at the 17th Annu. Mtg. of the Soc. of Tox- 
icol.] (Author abstract by permission) 


78-2974. Ritter, L.; Norstrum, R.; Felsky, G.; Chu, I.; 
Marino, I. A.; Valli, V. E.; Villeneuve, D. C. (Biochem. Tox- 
icol. Sect., Environ. Health Direct., Ottawa, Ont., Canada) 
Short-term toxicity of photomirex in the rat. Toxicol. Appl. 
Pharmacol. 45(1): 332; 1978. 

Photomirex (8-monohydro mirex), a photo degrada- 
tion product of mirex, has recently been identified as the 
fourth highest organochlorine contaminant in Lake Ontario. 
The toxic potential of this compound has not been fully de- 
fined and the following study was designed to determine the 
subacute toxicity and tissue distribution of photomirex in the 
rat. Male Sprague-Dawley weanling rats were divided into 
groups of 10 animals and fed diets containing 0. 0.5, 5.0, 50.0, 
or 500.0 ppm of photomirex for 28 days. The results showed 
that photomirex accumulated in a dose-dependent manner, 
with fat containing the highest levels, followed by liver, kid- 
ney, heart, brain, and spleen. The highest dose level was toxic 
and caused death in 9 of 10 animals. Animals fed 50 ppm of 
photomirex showed an increased food intake, body weight 
gain, liver, heart, spleen, and kidney weight gain. Animals 
fed 0.5 and 5.0 ppm of photomirex showed significant in- 
creases in liver weight while only those receiving 50 ppm of 
photomirex showed any significant increase in spleen weight. 
All hematological parameters remained unchanged except 
for white blood cells which increased significantly in animals 
receiving 50 ppm photomirex. Biochemical analysis has 
shown that serum sorbitol dehydrogenase activity increased 
in all groups while the groups receiving 5.0 and 50 ppm of 
photomirex showed increased hepatic microsomal enzyme 
activity. Microscopic examination of tissues showed a pro- 
gressive reduction in thyroid colloid, possible cessation of 
spermatogenesis, and mid-zonal ballooning of hepatocytes 
accompanied by regressive changes in hepatocellular nuclei. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 


78-2975. Villeneuve, D. C.; Khera, K. S.; Trivett, G.; Nor- 
strum, R.; Felsky, G.; Chu, I. (Biochem. Toxicol. Sect., Environ. 
Health Direct., Ottawa, Ont., Canada) Teratogenicity and 
placental transfer of photomirex in the rabbit. Toxicol. Appl. 
Pharmacol. 45(1): 332; 1978. 

Photomirex (8-monohydro mirex) is an environmen- 
tal contaminant the toxicity of which remains to be deter- 
mined. Therefore, the present study was designed to provide 
information on the teratogenic potential of this compound. 
Adult New Zealand white does were intubated orally with 
single daily doses of 0, 5, or 10 mg of photomirex/kg body 
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wt on days 6-18 of gestation. Pregnancies were interrupted 
at term by ceassarian section and fetuses were evaluated by 
following routine teratologic methods. Both maternal and 
fetal tissues were analyzed for residues of photomirex. None 
of the treated does showed any sign of toxicity. Except for 
a significant reduction in mean fetal weight in the 10 mg/kg 
group, all other parameters evaluating fetal development 
were within the control range. Photomirex was found in all 
tissues examined. The highest maternal levels were found in 
fat followed by liver, kidney, spleen, heart, brain, and blood. 
Highest fetal levels were found in the heart, followed by liver, 
brain, and blood. The results from the present study show 
that photomirex is transferred across the placenta and ac- 
cumulates in the fetus. However, there were no teratogenic 
effects associated with the doses used in this study. [Presented 
at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2976. Pittz, E. P.; Abraham, R.; Rourke, D.; Coulston, 
F. (Inst. Comp. & Human Toxicol., Albany Med. Coll., Alba- 
ny, NY) Effect of oral administration to mice of 30 ppm of 
mirex on the sodium dedecyl sulfate polyacrylamide gel elec- 
trophorectic patterns of hepatic microsomal proteins. 7ox- 
icol. Appl. Pharmacol. 45(1): 335-336; 1978. 

Mice (male weanlings) were administered 30 ppm of 
mirex in Wayne mouse laboratory diet for 12 wks in order 
to determine the effect of this compound on the state of hepat- 
ic microsomal proteins. Control mice were treated identically 
as experimentals except that mirex was not added to the diet. 
At sacrifice, the livers were removed and tared, and hepatic 
microsomes prepared by the citrate-pyrophosphate method 
of Bailey ef al. a procedure that removes ribosomes from the 
microsomal preparation. Protein content of the hepatic mi- 
crosomes was determined by the method of Lowry et al. The 
SDS-PAGE gels of hepatic microsomes were stained with 
Coomassie blue, photographed, and spectrophotometrically 
scanned at 600 nm. The results of these experiments show 
that (a) the livers of mirex-treated mice were grossly enlarged 
(4.1 g av) compared to controls (2.0 g av); (b) mirex-treated 
mice had 1.6 times greater protein content in electrophoretic 
bands corresponding to cytochrome P-450 positions than did 
controls; (c) mirex induced a microsomal protein band not 
seen in SDS-PAGE patterns of microsomes of controls or in 
SDS-PAGE patterns of species treated with phenobarbital, 
3-methyl cholanthrene and benzo(a)pyrene but noted in spe- 
cies treated with 2-acetylaminofluorene and diethylnitrosa- 
mine. These results are discussed in terms of the effects of 
mirex on the metabolism of the other environmental chemi- 
cals and drugs. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2977. Clark, C. R.; Ferguson, P. W.; Gee, S. J.; Krie- 
ger, R. I. (Dep. Environ. Toxicol. Univ. California, Davis, 
CA) Chlorohydrocarbon excretion and liver monooxyge- 
nases in rhesus monkeys following chronic DDT exposure 
and SKF 525-A treatment. 7oxicol. Appl. Pharmacol. 45(1): 
336; 1978. 
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Male rhesus monkeys, Macaca mulatta, were ex- 
posed to 5, 10, 25, 50, and 100 ppm of DDT in the diet over 
a period of 18 mo. Blood levels and urinary excretion of chlo- 
rohydrocarbon (DDT, DDE, DDD (TDE), and DDA) were 
measured. Antipyrine plasma half-life (APH) and monoox- 
ygenase activity in liver biopsy homogenates were measured 
before and after cessation of DDT exposure. Blood level of 
DDT dropped (750 to 300 to 150, and 500 to 200 ppb) in the 
three animals over a 35-day period after discontinuing DDT. 
Urinary excretion of DDT and DDA decreased (4000 to 500, 
5000 to 300, and 2000 to 300 ng/day and 900 to 150, 800 
to 50, and 500 to 100 ug/day, respectively) over this same 
period. Excretion of DDA, which accounted for ca. 99% of 
total chlorohydrocarbon measured in urine, was slightly re- 
duced | day following treatment with SKF 525-A (20 mg/kg, 
im) and increased 180, 170, and 144% above pretreatment 
rates over the next 7 to 8 days. Serial administration of SKF 
525-A (20 mg/kg, im, 1/day x 3 days) decreased urinary 
excretion rates of DDA to approximately the same level as 
following a single dose. A smaller increase in DDA excretion 
was observed. Rates of oxidation of model substrates by liver 
biopsy homogenates decreased (aldrin, 10-15%; dihydroiso- 
drin, 5-33%; p-nitroanisole, 8-25%; benzo[a]pyrene, 
64-75%) and APH increased (25-31%) over values measured 
during DDT feeding (100 ppm) within 32 and 29 days, re- 
spectively. When these rates were measured 6 days after serial 
SKF 525-A treatments, three oxidations were increased 
(DHI, 20-31%; PNA, 49-100%; BP, 88-500%). Increased 
chlorohydrocarbon excretion may be related to SKF 
525-A-enhanced cyclodiene uptake in mice. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2978. Fariss, M. W.; Blanke, R. V.; Boylan, J. J.; King, 
S. T.; Guzelian, P. S. (Dep. Pathol. & Med., Med. Coll. Vir- 
ginia, Richmond, VA) Reductive biotransformation of 
chlordecone in man and rat. 7oxicol. Appl. Pharmacol. 45(1): 
337; 1978. 

Chlordecone (Kepone, CD), an organochlorine pesti- 
cide, was recently implicated in the industrial poisoning of 
35 male workers at a Hopewell, Virginia manufacturing 
plant. The caged structure of Cd is very similar to that of 
mirex except for the presence of a bridge head carbonyl 
group. The existence of this polar group suggested the possi- 
bility of a more extensive biotransformation for CD than has 
been reported for mirex. In this study, we collected and exam- 
ined samples from CD-poisoned humans and rats. Samples 
of serum, urine, bile, and feces were analyzed by GLC-ECD 
for CD and possible metabolites. In human fecal samples, a 
reduced form of CD, chlrodecone alcohol (chlordecol, 
CDOL) was isolated and identified by GLC-MS. This 
metabolite appears to be present in human stool in quantities 
at least equivalent to CD. Small amounts of CDOL were 
demonstrated in human bile, whereas negligible amounts 
were quantities of CDOL in rat stool. However, negligible 
quantities of this metabolites were detected in rat urine, plas- 
ma, or bile. Recent experiments also suggest the existence of 
conjugated forms of CDOL but unequivocal confirmation of 
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these forms has not yet been established. [Presented at the 
17th Annu. Mtg. of the Soc. of Toxicol.] (Author abstract 
by permission) 


78-2979. Swanson, K.; Woolley, D. (Dep. Anim. Physiol., 
Univ. California, Davis, CA) Neurotoxic effects of dieldrin. 
Toxicol. Appl. Pharmacol. 45(1): 339; 1978. 

In an effort to understand better the mechanism of 
dieldrin neurotoxicity, we examined dieldrin’s effects on elec- 
troshock seizures and brain electrical activity in adult rats. 
The effects of a single dose on maximal electroshock seizure 
(MES) pattern and electroshock seizure threshold (EST) in 
male and female rats with chronically implanted brain elec- 
trodes in limbic and cortical areas were determined. Dieldrin 
in corn oil was administered by intubation. In the MES test 
a dose of 45, 50, or 55 mg/kg significantly increased duration 
of tonic flexion 6 hr later, increased duration of total tonus 
6, 12, 24, and 48 hr later, and hastened recovery of the right- 
ing reflex after the seizure. The EST was markedly lowered 
4 hr after 40 mg/kg and 3 days were required for recovery, 
whereas 12.5 and 25 mg/kg only slightly lowered EST after 
4 hr. Amplitudes of hippocampal SEA and of hippocampal 
EPs elicited by stimulation of the olfactory cortex were great- 
ly increased from 3 to 9 hr after 25 mg/kg. Amplitudes of 
hippocampal EPs elicited by septal stimulation were also in- 
creased but less so than were olfactory-evoked hippocampal 
potentials. Spontaneous repetitive forepaw clonus was as- 
sociated with high amplitude slow waves (5 to 7 cps), which 


were especially prominent in the cortex and septum. We pro- 
pose that the convulsant effect of dieldrin may be mediated 
via effects on the hippocampus and other limbic structures. 
[Presented at the 17th Annu. Mtg. of the Soc. of Toxicol.] 
(Author abstract by permission) 


78-2980. Villeneuve, D. C.; Speijers, G. J. A.; den Ton- 
kelaar, E. M.; von Logten, M. J.; Vos, J. G.; Greve, P. A.; 
van Esch, G. J. (Biochem. Toxicol. Sect., Environ. Health 
Direct., Ottawa, Ont. Canada) Combined effect of food depri- 
vation and hexachlorobenzene feeding in female rats: a 90 
day study. Toxicol. Appl. Pharmacol. 45(1): 341-342; 1978. 

The present study was carried out in order to deter- 
mine the effects of a longer period of food deprivation on the 
toxicity, distribution, and excretion of HCB (hexachloroben- 
zene). Female rats (30-90 g) were divided into 10 groups of 
10 aminals each. Groups 1, 3, 5, 7, and 9 were fed diets ad 
libitum containing 0, 4, 20, 100, and 500 ppm of HCB. 
Groups 2, 4, 6, 8, and 10 were fed 50% of the amount con- 
sumed by groups 1, 3, 5, 7, and 9, respectively, and their diets 
contained 0, 8, 40, 200, and 1000 ppm of HCB. The above 
feeding regimen continued for 15 wk during which time food 
intake and body weight changes were measured routinely. 
The animals were then killed; their tissues were excised, 
weighed, and frozen pending residue analysis. Other parame- 
ters measured included SGPT, alkaline phosphatase, and 
urea levels in serum, liver microsomal enzyme activity, tri- 
glyceride and porphyrin content of the liver, and porphyrin 
levels in the urine. Routine hematology tests and histological 
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examinations of lung, liver, spleen, kidney, thymus, and adre- 
nals were also carried out. Tissue profiles were established 
for serum, liver, and brain. Food deprivation was observed 
to increase the ability of HCB to cause liver hypertrophy and 
induce microsomal enzyme activity. Food deprivation also 
increased HCB-induced porphyrin accumulation in the liver 
and excretion in the urine. The accumulation of HCB in brain 
and liver and fecal excretion of HCB was increased in food 
deprived animals. These results confirm earlier findings and 
indicate that food deprivation can alter the biological activity 
of HCB at levels in the diet of 20 ppm or higher. [Presented 
at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2981. Chadwick, R. W.; Faeder, E. J.; King, L. C.; 
Copeland, M. F.; Williams, K.; Chuang, L. (Health Effects 
Res. Lab., US EPA, Research Triangle Park, NC) Effect of 
acute and chronic Cd exposure on lindane metabolism. Tox- 
icol. Appl. Pharmacol. 45(1): 342; 1978. 

Cd, a pollutant which is widely distributed in the 
environment, has been shown to inhibit hepatic drug-meta- 
bolizing enzymes in mammals. Some studies indicate that the 
Cd-induced alterations are time dependent and tolerance to 
Cd inhibition has been reported. This study reports the effects 
of acute and chronic Cd pretreatment on the metabolism of 
lindane by rats both in vivo and in vitro, at 3 days and 1, 2, 
3, and 5 wk after exposure. Eighty adult male Wistar rats 
were divided into 4 exposure groups. One group was injected 
sc, 3 times/wk throughout the experiment, with 0.75 mg/kg 
of Cd. The other three groups received one sc injection of 
either 0, 1.04, or 3.20 mg/kg of Cd. Twenty-four hr prior to 
sacrifice four rats from each group received a po dose of 1.83 
mg of lindane (containing 2.5 Ci of ['*C]lindane). Three 
days after exposure, the control rats excreted significantly 
more radioactivity than the Cd-treated groups. While no sig- 
nificant differences were noted at | or 2 wk after exposure, 
at 3 wk both the control rats and those receiving repeated 
Cd injections excreted significantly more radioactivity than 
any of the rats exposed to Cd. The distribution of neutral and 
polar lindane metabolites was significantly altered by Cd ex- 
posure. Dehydrogenation of lindane to hexachlorocyclohex- 
ane was significantly inhibited at 3 days and 2, 3, and 5 wk 
after Cd exposure. The dechlorination of lindane to 
3,4,5,6-tetra- chlorocyclo hexane was inhibited at all time in- 
tervals and the hydroxylation of hexachlorocyclohexane to 
2,3,4,5,6-pentachloro- 2- cyclohexane- 1-ol was inhibited at 
1, 2, 3, and 5 wk. Results of this study indicate that Cd 
pretreatment causes inhibition of lindane metabolism which 
is of long duration and which is not relieved by chronic expo- 
sure to the metal. [Presented at the 17th Annu. Mtg. of the 
Soc. of Toxicol.] (Author abstract by permission) 


78-2982. Khera, K. S.; Whalen, C.; Trivett, G. (Bur. 
Chem. Saf., Food Direct., Natl. Health & Welfare, Ottawa, 
Ont., Canada) Teratogenicity studies on linuron, malathion, 
and methoxychlor in rats. Toxicol. Appl. Pharmacol. 45(1): 
344; 1978. 





Toxicology and Pharmacology 


Linuron, malathion, and methoxychlor are among 
the most commonly used pesticides and their residues have 
been detected in various foods. Teratogenic potential of these 
pesticides remains to be determined. Technical grades of linu- 
ron, malathion, and methoxychlor, and formulations of linu- 
ron and methoxychlor, were intubated orally in single daily 
doses on days 6 to 15 gestation in rats. Pregnancies were 
terminated at term by caesarean section. Fetuses were eva- 
luated for survival, growth, and visceral and skeletal develop- 
ment by routine teratologic methods. No adverse effect was 
observed upon administration of technical grades at doses of 
up to 100 mg of linuron/kg body wt and 300 mg malath- 
ion/kg and for linuron (Hoechst) formulation up to 200 
mg/kg. Linuron (Dupont) formulation produced high inci- 
dence of anomalous fetuses at 200 mg/kg but not at 100 
mg/kg. Treatment with methoxychlor, technical or in the 
formulation, was associated with reduced maternal body 
weight gain during gestation at all test doses which ranged 
from 50 to 400 mg/kg. Both methoxychlor samples were feto- 
pathic at 200 and 400 mg/kg and produced a dose-related 
increase in wavy rib anomaly at 100, 200, and 400 
mg/kg/day. [Presented at the 17th Annu. Mtg. of the Soc. 
of Toxicol.] (Author abstract by permission) 


78-2983. Reiter, L.; Kidd, K. (Health Effects Res. Lab., 
US EPA, Research Triangle Park, NC) The behavioral ef- 
fects of subacute exposure to Kepone or mirex on the weanl- 
ing rat. Toxicol. Appl. Pharmacol. 45(1): 357; 1978. 
Kepone (chlordecone, K) and mirex (M) are two 
structurally related insecticides with markedly different 
behavioral toxicity. In the adult, the acute toxicity of Kepone 
is reported to be three times higher than mirex. In the present 
study, weanling rats were exposed to either M or K for a 
period of 4 wk. A total of 80 Sprague-Dawley rats (40 males 
and 40 females) were assigned to one of five treatment groups 
at 21 days of age. After 6 days on control diet (Purina chow), 
the pesticides were administered at dietary levels of either 0, 
40, or 80 ppm. K-exposed animals showed a significantly 
exaggerated startle response (169 and 197% for 40 and 80 
ppm of K, respectively) within 1 wk of treatment which per- 
sisted throughout the 4-wk exposure period. Ambulation in 
an open field was significantly decreased by K-exposure 
(25% at 80 ppm of K) when tested after 3 wk of treatment 
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but was unchanged when measured in a residential maze. 
M-exposure, on the other hand, was lethal to weanling rats 
and after 4 wk of treatment produced 56% mortality in the 
80-ppm M group. Animals that died showed no signs of CNS 
toxicity. In addition, M-exposed animals showed a reduction 
in both food consumption and growth rate. After 4 wk of 
treatment, males showed a dose-related decrease in both 
testes and adrenal weights along with enlarged livers. Results 
of behavioral testing were negative except for a significant 
reduction in residential maze activity, probably reflecting a 
general toxicity. In summary, these results indicate that in 
the weanling rat during subacute exposure, mirex is more 
toxic than Kepone. The critical organs appear to be different, 
M producing primarily a systemic toxicity whereas with Ke- 
pone exposure the CNS effects predominant. [Presented at 
the 17th Annu. Mtg. of the Soc. of Toxicol.] (Author ab- 
stract by permission) 


78-2984. Kavlock, R.; Chernoff, N. (Exp. Biol. Div., 
Health Effects Res. Lab., US EPA, Research Triangle Park, 
NC) Postnatal toxicity of maneb, EBIS, and ETU in rats. 
Toxicol. Appl. Pharmacol. 45(1): 358; 1978. 

Maneb is a widely used fungicide that can be convert- 
ed to EBIS (ethylene bis isothiocyanate sulfide) and ETU 
(ethylene thiourea). In support of teratology studies done in 
our laboratory, female CD rats received oral intubations of 
480 or 240 mg/kg of maneb, 30 or 15 mg/kg of EBIS, 30 or 
20 mg/kg of ETU, or vehicle alone from day 7 of gestation 
to day 15 postpartum. Litters were normalized at birth to 
four individuals of each sex, weighed weekly, and tested for 
the startle reflex and air righting. In the fifth postnatal week, 
the males were observed in a circular open field. Four of nine 
litters in the high dose ETU group died within 24 hr of birth. 
No morphological defects were evident in these litters. Al- 
though there was milk in the dams, they failed to nurse. Only 
two of these litters survived the first postnatal week, and these 
developed hydrocephaly. These effects were not seen in the 
low dose ETU litters. Maneb and EBIS did not affect devel- 
opment or behavior, but on the second day of open-field test- 
ing the low-dose ETU males were mildly hyperactive (p = 
0.06) and had a greater central tendency (p < 0.001). [Pre- 
sented at the 17th Annu. Mtg. of the Soc. of Toxicol.] (Au- 
thor abstract by permission) 
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78-2985. Polizu, A.; Rus, V. (Inst. Exp. Plant Prot., Bu- 
charest, Rumania) Contributii la determinarea compusului 
clortalmetil in sol si material vegetal prin cromatografie in 
gaz. [Contributions to the determination of chlorthal-methyl 
in soil and plant material by gas chromatography.] An. Jnst. 
Cercet. Prot. Plant., Acad. Stiinte Agric. Silvice 12: 407-411; 
1977. (8 references) (Rumanian) 

The gas chromatographic determination of chlorthal 
dimethyl in soil and plant material is described. Chlorthal 
dimethyl is extracted from soil with a 9:1 ratio mixture of 
isoproyl alcohol: water, after which it is cleaned up by repeat- 
ed extractions with hexane. A 2:1 ratio mixture of hexane: 
acetone is used for extraction from plant material. Clean-up 
on alumina column is recommended. Chlorthal dimethyl is 
determined with electron capture detector, using a detector 
temperature of 210°C, an injector temperature of 235°C, ni- 
trogen as carrier gas, and Gas-Chrom Q 80-100 as stationary 
phase. Satisfactory separation from aldrin and heptachlor 
epoxide cannot be achieved by the use of SE-30 3% and QF-1: 
SE-30 1.5% as stationary phases. 


78-2986. Matsunaga, A. K.; Yoneda, H. (Chem. Sect., 
Biol. Inst. Sao Paulo, Sao Paulo, Brazil) Determinacao dos 
herbicidas com grupo nitro por cromatografia de gas. [Gas 
chromatographic determination of nitro group-containing 
herbicides.] Arg. Inst. Biol. Sao Paulo 43(1/2): 9-11; 1977. 
(7 references) (Portuguese) 

A gas chromatographic method for the quantitative 
determination of nitro group-containing herbicides, such as 
benfluralin, isopropalin, trifluralin, and dinitramine in for- 
mulations is presented. Following extraction with acetone, 
the herbicides are determined on gas chromatograph with 
flame-ionization detector, using 3% DC 200, 3% XE60, and 
2.5% SE30 in 100/120 mesh Gas Chrom Q column. The 
column temperature is 160°C for benfluralin and trifluralin, 
170°C for dinitramine, and 180°C for isopropalin. The detec- 
tor temperature is 220°C, and the injection port temperature 
is 210°C. 


78-2987. Richter, M. (Inst. Tabakforsch., Dresden, DDR) 
Ueber die gaschromatographische Bestimmung von Organo- 
chlor- Pestizidrueckstaenden im Tabak - Beschreibung einer 
Analysenmethode fuer Serienbestimmungen. [The gas 
chromatographic determination of organochlorine pesticide 
residues in tobacco. Description of an analysis method for 
serial determination.] Ber. Inst. Tabakforsch. Dresden 23: 
37-43: 1976. (German) 

In a quantitative gas chromatographic method suita- 
ble for the serial determination of organochlorine pesticide 
residues in tobacco including lindane, heptachlor, aldrin, 
heptachlor, epoxide, dieldrin, a-BHC, 0,>DDE. p,p'-DDE, 
p.p-TDE, o,p-DDT, and p,p'-DDT the tobacco samples is 
pulverized and extracted with n-hexane. The extract is con- 
centrated and purified with n-hexane on a Florisil column. 
Subsequently, dieldrin is elutriated with a benzene-hexane 
mixture because the gas chromatographic system used yield- 
ed nearly identical retention times for dieldrin and p,p'-DDE. 


ANALYSIS 


These two eluates constitute samples for gas chromatography 
without the need for further concentration. Qualitative iden- 
tification is accomplished by determining retention times, 
while quantitiative determination is accomplished by com- 
paring peak heights with those of the respective calibrating 
test substances. The amount of residue present in ppm is cal- 
culated by taking into account the dry matter content of the 
tobacco sample, and the recovery factor resulting from the 
difference between the supplied and found quantity of respec- 
tive test substance used for calibration purposes. 


78-2988. Yoneda, H.; Matsunaga, A. K.; Vasques, R. M. 
P.; Yajima, T. W. (Chem. Sect., Biol. Inst. Sao Paulo, Sao 
Paulo, Brazil) Metodo de analise da mistura de insecticidas 
carbophenothione e DDT. [Method for the analysis of mix- 
tures of insecticides carbophenothion and DDT.] Biologico 
+2(7-8): 168-170; 1976. (9 references) (Portuguese) 

A method for the separation and determination of 
carbophenothion and DDT from mixtures of these two insec- 
ticides is described. Direct gas chromatographic determina- 
tion of the two compounds in acetone extract proved to be 
unsatisfactory due to the superposition of the peaks so that 
a florisil column cleanup was required to separate DDT and 
carbophenothion. DDT was eluted from the column with 120 
ml petroleum ether, carbophenothion with 80 ml acetone. 
The extracts were then concentrated and analysed by gas-liq- 
uid chromatography, using a flame-ionization detector and 
a column temperature of 180°C, an injection port tempera- 
ture of 210°C, and a detector temperature of 220°C. 


78-2989. Piedade, J. R. (Chem. Sect., Inst. Sao Paulo, Sao 
Paulo, Brazil) Formulacao e interpretacao de resultados 
quimico-analiticos para defensivos. [Formulation and in- 
terpretation of chemical analytical results for pesticides.] Bi- 
ologico 42(7-8): 171-172; 1976. (7 references) (Portuguese) 
The FAO tolerances for active agents in techni- 
cal-grade formulations of DDT, aldrin, dieldrin, endrin, and 
heptachlor are presented. The respective technical-grade for- 
mulations must contain at least 95% hexachloro hexahydro 
endoexo dimethano naphthalene (aldrin), at least 70% p,p’ 
-DDT, at least 85% hexachloro epoxyocta hydro endoexo 
dimethano naphthalene (dieldrin), at least 92% hexachloro 
epoxyocta hydro exoexo dimethano naphthalene (dieldrin), 
and at least 72% heptachloro tetrahydro methano indene 
(heptachlor). The tolerance range is 77.5-82.5% for formula- 
tions with an active agent content of 80%; 38-42% for formu- 
lations with an active agent content of 40%, 18.8-21.2% for 
formulations with an active agent content of 20%, 9.4-10.6% 
for formulations with an active agent content of 10%, and 
0.83-1.15% for formulations with 1% active agent. 


78-2990. | Eichner, M. (Chem. Landesuntersuchungsanst., 
Offenburg, Germany) Pestizide und Rueckstandsanalytik. 
[Pesticide and residue analysis.] Chem. Labor Betr. 28(8): 
299-302; 1977. (11 references) (German) 

Three so-called multiresidue analytical methods in- 
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cluding the Association of Offical Analytical Chemists meth- 
od for organochlorine and organophosphorus compounds, 
the Becker method for organochlorine and organophos- 
phorus compounds (used primarily in Germany) and the 
Thier method for analyzing various herbicide groups were 
vastly improved by the introduction of the automated Sweep 
co-distillation method by shortening the time required for 
analysis to 40-50 min and reducing expenditures. The crude 
extract (such as filtered acetone extract of homogenized fruits 
or vegetables) is introduced into a stream of inert gas (N,) 
and transported onto a large heated surface. A stream of a 
volatile solvent carries the volatile components of the precipi- 
tate obtained by washing and co-distillation in a heated col- 
umn to a cooled vessel whence the purified extract reaches 
a chromatograph. The procedure is completely automated 
and the apparatus is so designed that four different solvents 
can be used simultaneously. Volatile thiocompounds, or aro- 
matic ethers contained in purified extracts, or which would 
yield interfering peaks, are removed by a Celite-H,SO, col- 
umn which leaves the stable pesticides undecomposed. By 
analyzing a sample with and withoug the Celite -H,SO, col- 
umn, all volatile components can be determined. The recov- 
ery rates in 90% of all samples tested were between 80-100%. 


78-2991. Marton, A. F.; Draskovics, I.; Komives, T.; Dut- 
ka, F. (Agric. Chem. Res. Inst., Hung. Acad. Sci., Budapest, 
Hungary) Klorozott szenhidrogen peszticidmaradvanyok 
meghatarozasi eljarasainak izotopos ellenorzese I. [Isotopic 
control of the methods for the determination of residues of 
organochlorine pesticides. I.] Ele/miszervizsgalati Kozl. 
23(5/6): 238-243; 1977. (8 references) (Hungarian) 

The applicability and reliability of the method used 
commonly for the determination of organochlorine pesticide 
residues in Hungary was stuidied by means of '*C-labeled 
DDT and DDE. For gas chromatographic determination, 
animal tissues are homogenized with quartz sand and anhy- 
drous sodium sulfate, and the pesticides are eluted with pe- 
troleum ether in a Czegledy-Cieleszky column containing an 
acid and an alkaline packing. The eluate is concentrated at 
room temperature. For thin-layer chromatographic determi- 
nations, the homogenized sample is extracted twice, and the 
extracts are combined, concentrated at room temperature, 
and cleaned up on a Czegledy-Cielesky column. The recovery 
rates ranged from 70-100%, with experienced personnel ob- 
taining recoveries of 98%. The findings indicate that the 
method is suitable for the determination of organochlorine 
pesticide residues in foods of animal origin, but that it is not 
recommended for the routine testing of large series of samples 
in view of its complicated nature and the lack of experienced 
personnel. 


78-2992. Komives, T.; Katona, A.; Marton, A. F.; Dutka, 
F. (Agric. Chem. Res. Inst., Hung. Acad. Sci., Budapest, 
Hungary) Orgnofoszfat peszticidmaradvany meghatarozasa 
fuszerpaprikaban. [Determination of organophosphorus pes- 
ticide residues in red pepper.] Ele/miszervizsgalati Kozl. 
23(5/6): 244-248; 1977. (9 references) (Hungarian) 


78-2991—94 


A new procedure is described for the determination 
of dimethoate residues in red peppers containing carotinoid 
pigments having solubility and sorption properties similar to 
those of the organophosphorus pesticides. Following homo- 
genization, the pesticide residue is extracted with acetonitrile, 
filtered, and concentrated. The extract is cleaned up on a 
chromatographic column filled with a mixture of 8 g activat- 
ed carbon and 24 g silica gel. After elution with 200 cm’ 
acetonitrile, the residue is concentrated and determined by 
thin-layer chromatography using benzene: acetone (5:3) for 
development. The plate is then sprayed with a 4% acetonic 
solution of 4-(4-nitrobenzyl) pyridine and 10% acetonic solu- 
tion of tetraethylene pentamine for detection yielding sen- 
sitivity of 1 yg dimethoate. When a 0.1% solution of 
2,6-dibromo- N-chlorobenzo quinoneimine is used for visuli- 
zation, the sensitivity is 100 ng. Thin-layer chromatographic 
and radiometric control analysis with inactive and '*C-dime- 
thoate yielded a recovery rate of 75-80% in a residue concen- 
tration range of 0.05-1.00 ppm. 


78-2993. Rickett, F. E. (Wellcome Res. Lab., Berkhamst- 


ed, Herts., England) Use of high-performance liquid chroma- 
tography to separate very smali quantities of radio-labeled 
metabolites from biological tissues. J. Chromatogr. 142: 
705-713; 1977. (19 references) 

In order to study the absorption, metabolism and tis- 
sue distribution of chemicals in cattle ticks Amblyomm 
variegatum, a method of separating and recovering metabo- 


lites in picogram quantities was required. A high-perform- 
ance liquid chromatographie system has been investigated for 
this purpose, using ‘H-amitraz and some potential metabo- 
lites. Separation was carried out on Nucleosil 5 um NO, 
bonded phase. Interchangeable pre-columns were used to ex- 
tend the range of compounds which could be separated in one 
run and to keep the main column free of radioactive contami- 
nation. Amitraz, 2,4-dimethyl aniline and 2,4-dimethyl for- 
manilide were eluted from the column quantitatively without 
the addition of unlabeled carrier, down to quantities of 0.75 
pg, 0.78 and 1.60 pg, respectively. Apparatus for automated 
collection of the column eluate in scintillation vials and a 
method for data processing are described. (Author abstract 
by permission) 


78-2994. De Beer, J.; Van Peteghem, C.; Heyndrickx, A. 
(Dep. Toxicol., State Univ. Ghent, Ghent, Belgium.) Gas-liq- 
uid chromatographic properties of ten chlorophenoxyalkyl 
acids after derivation with pentafluorobenzylbromide. Med- 
ed. Fac. Landbouwwet Rijksuniv. Gent. 42(2): 1739-1752; 
1977. (13 references) 

The systemic herbicides 2,4-D, 2,4-DB, 2,4-DP, 
MCPA, MCPB, MCPP, 2,4,5-T, 2,4,5-TB, 2,4,5-TP, and the 
structurally related pchlorophenoxy isobutyric acid (CPIB) 
were examined by gas liquid chromatographic methods. A 
derivation procedure with penta fluorobenzyl bromide prior 
to gas chromatography is described. Gas chromatographic 
properties of the penta fluorobenzyl bromide derivatives were 
studies extensively on ten liquid phases with increasing 





78-2995—99 


McReynolds’ constants from DC 200 to OV 275. To establish 
a more theoretical approach to the gas chromatographic 
properties, the retention or Kovats indices of the ten com- 
pounds were determined, and the McReynolds constants of 
the used liquid phases were mentioned. This allowed conclu- 
sions concerning the polarity of the derivatives and their 
GLC identification possibilities to be drawn. Reproducibility 
and application for quantitative GLC of the derivation proce- 
dure were checked for MCPA, MCPP, and 2,4-D. 


78-2995. Sokolowski, M.; Jurkiewicz, G. (Inst. Vet. Hyg., 
Warsaw P-01460, Poland) Diagnostyka zatruc pszczol 
preparatami ochrony roslin z grupy karbaminianow. [Diag- 
nosis of intoxication of honey bees with carbamate pes- 
ticides.] Med. Weter. 33(4): 220-221; 1977. (19 references) 
(Polish) 

A method for determining carbaryl and lindane in 
honey bees is described. Carbaryl is extracted with chloro- 
form, and determined by thin-layer chromatography, using 
chloroform: acetone (9:1) as mobile phase, and palladium 
chloride solution for spot development. Carbaryl appears in 
the form of orange spots; its Rf value is 0.62-0.64. The meth- 
od is suitable for the determination of carbaryl and its 
metabolites in honey bees. Lindane is extracted from bees 
with petroleum benzin, cleaned up on florisil column, and 
determined gas chromatographically, using Chromosorb 
WAW DMSC 80/100 mesh. The column temperature used 
was 205°C, and the Ni-63 recombination detector tempera- 
ture was 250°C. 


78-2996. Moku, M.; Ishii, Y.; Nakamura, H. (Agric. 
Chem. Insp. Stn., Tokyo, Japan) [A rapid method for quan- 
titative analysis of benomyl on cucumber by thin-layer 
chromatography and in situ fluorometry.] Nohyaku Kensajo 
Nempo (Bull. Agric. Chem. Inspect. Station) \7: 34-39; 1977. 
(6 references) (Japanese) 

A rapid method of determination of residues of beno- 
myl and its degradation product, methyl 2-benz imidazole 
carbamate (MBC), on and in cucumber has been developed 
using a thin-layer fluorescence densitometer. Benomyl and 
MBC were extracted from the specimen with ethyl acetate, 
and partitioned into 0.1 N hydrochloric acid. After benomy]l 
was hydrolyzed into MBC, the acidic layer was washed with 
chloroform and the layer was adjusted to pH of 6.5-7.0 by 
sodium hydroxyide (6.5 ). MBC was extracted by chloro- 
form, the extract was dehydrated, condensed and dried. The 
dried residue was dissolved in a predetermined amount of 
ethyl acetate. An aligot of 10 yl was loaded on silica gel, 
developed with ethyl acetate and determined by using a 
thin-layer fluorescence spectrometer (densitometer). The de- 
tection limit was 0.008 ppm of 100 g of specimen. The recov- 
ery was 114% when the specimen was fortified with 0.2 ppm 
of benomy|. 


78-2997. Suzuki, S.; Oda, M. (Agric. Chem. Insp. Stn., 
Tokyo, Japan) [Simultaneous determination of chloro- 
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thalonil (TPN), captan and diazinon in apples.] Nohyaku 
Kensajo Nempo (Bull. Agr. Chem. Inspect. Station) 17: 43-45; 
1977. (4 references) (Japanese) 

Residues of chlorothalonil, captan and diazinon in 
apples were extracted with acetonitrile for simultaneous 
determination. The extract was distilled under reduced pres- 
sure and the residue was mixed with aqueous NaCl solution 
and extracted with n-hexane. This solution was distilled and 
then dehydrated with anhydrous sodium sulfate. The residue 
was Cleaned up by column chromatgraphy with silica gel (ac- 
tivated at 130°C for 12 hr.) A mixture of petroleum ether: 
dichloromethane (4:1), and another mixture of petroleum 
ether: dichloromethane: acetone (50:48:2) were used as elu- 
tants. All three pesticide residues were eluted by the latter 
solution. Chlorothalonil and captan were determined by 
ECD-gas chromatography and diazinon by FPD-gas 
*hromatography. The lower limit of detection of eath pesti- 
cide was 0.002 ppm for chlorothalonil, 0.04 ppm for captan, 
and 0.02 ppm for diazinon. Recovery of each pesticide from 
the fortified specimen ranged 88.9-87.9% in chlorothalonil, 
109.3-107.9% for captan and 83.4-79.4% in diazinon. 


78-2998. | Nakamura, T.; Yamaoka, K.; Ueda, T.; Tsujino, 
Y.; Ohtsuka, T.; Saito, T.; Tojigamori, M. (Author address 
not given) Gas chromatographic determination of hymexazol 
in plants and soils. Sankyo KenKyusho Nempo (Ann. Rep. 
Sankyo Res. Lab.) 28: 130-141; 1976. (20 references) 

A sensitive and specific method for the determination 
of hymexazol (hydroxy isozazole) residues in plants and soils 
is presented. The method is based on the derivatization of 
hymexazol to diethyl thiophosphate. The thiophosphate can 
be analyzed specificially at the nanogram level with phospho- 
rous sensitive detectors. The thio phosphorylation technique 
has already been reported for the residue analysis of phenolic 
compounds formed from carbamate insecticides, with di- 
methyl chlorothiophosphate being reacted in dry benzene 
with pyridine present. For hymexazol analysis the diethyl 
thiophosphorylation was chosen due to a better yield and 
higher stability of the derivative than would have been ob- 
tained with dimethyl thiophosphorylation. The complete re- 
moval of interferring substances in the derivatization caused 
some problems. Use of partitioning between diethyl ether and 
aqueous sodium bicarbonate solution for the removal of phe- 
nolic substances significantly improved the yield. At levels 
of 0.1 to 0.8 ppm in plants and 3 ppm in soils the recovery 
of hymexazol by this method was 70-98%. 


78-2999. Schell, H. D.; Mateescu, M. A.; Cornoiu, L; 
Bentia, T. (Dep. Enzy., Inst. Biol., Bucharest, Rumania) 
Elaborarea si caracterizarea unor preparate enzimatice in- 
solubile aplicabile in analiza si epurarea apelor uzate. 
[Preparation and characteristics of insoluble enzymatic 
preparations applicable to the analysis and purification of 
wastewater.] Stud. Cercet. Biochem. 20(2): 223-229; 1977. (14 
references) (Rumanian) 

The preparation and physiochemical and kinetic cha- 
racteristics of enzymatic preparations suitable for the purifi- 
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cation and analysis of wastewaters for residues are presented. 
The enzymes are fixed on agarose activated with BrCN, CH- 
and AH-Sepharose 4B. Cholinesterase preparations are suita- 
ble for the determination of organophosphorus pesticide resi- 
dues and organic arsenic compounds in wastewaters; lipase 
is used to determine organochlorine pesticides; alkaline phos- 
phatase is suitable for the determination of aldrin, and car- 
bonic anhydrase is suitable for determining DDT residues. 


78-3000. Bartonicek, F.; Hrusovsky, J.; Hanus, L. (Vo- 
jensky Vet. Res. Inst., Prague, Czechoslovakia) Vyuziti hmo- 
tove spektrometrie pri chemicke analyze organofosforovych 
sloucenin. [Application of mass spectrometry to the chemical 
analysis of organophosphorus compounds.] Vet. Med. (Pra- 
gue) 22(12): 713-21; 1977. (23 references) (Czech) 


See also 78-2775, 78-2903 and 


78-2910. 


The possibility of using mass spectrometry in combi- 
nation with gas chromatography in the analysis of the o 
-ethyl-S (2-dimethyl- aminoethyl) ester of methyl thiophos- 
phorus acid was studied as a method designed to identify 
impurities present in the compound using molecular mass as 
a qualitative analytical criterion for mixtures difficult to ana- 
lyze by other methods. In the spectrum, characteristic frag- 
ments were detected with m/e values of 42, 44, 58, 71 and 
72 [corresponding to the presence of the (CH,), NCH,CH 
group] and 81, 95, 97, 105 and 125 which are characteristic 
for the phosphoester group. In addition, the oethylester of 
methylphosphorous acid, the o-ethylester of methyl chloro- 
phosphorous acid, the ethylester of methyl thiophosphorous 
acid were subjected to mass spectrometry with each of the 
compounds yielding characteristic ionic fragments typical for 
the given kind and structure of the compound analyzed. 
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